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VIEWS, NEWS AND INTERVIEWS. 

Electrical progress has been very rapid in 
Switzerland on account of the abundance of 
heap power from waterfalls. Professor 
ezler, of the Zurich Polytechnic School, 
tates that at the close of 1892 there were in 
peration 552 electric light installations, 52 
for the electrical transmission of 
power, 121 batteries of accumulators and 
1,056 dynamos and electromotors. The 
number of incandescent lamps was 115,926, 
nd of arc lamps 9,746. 
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The telegraph and telephone lines of 
Switzerland are owned 
and operated by the 
rovernment. There 
ire 1,411 telegraph 
offices and 12,595 tele- 
offices. The 
profits derived from 
them amount to more 
han $250,000 yearly. 
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It is reported that 
Daniel Drawbaugh, of 
telephone notoriety, has 
nvented an_ electric 
ounter scale, which 
will weigh and dump 
he article weighed into 


bag. 


An English  con- 
emporary thinks that 
Humboldt, like the too 
redulous Herodotus, 
nust have been ‘‘taken 
n by a native” when 
he heard and put on 
ecord the story about 








of procuring spectacles of some kind is not 
stated, but she gave the man her address, 
and the same evening he called upon her, 
bringing with him a pair of spectacles which 
he declared contained electricity, and stated 
them to be worth £10. He succeeded in secur- 
ing £4 from her for these so very valuable 
spectacles, which she, of course, soon found 
to be of no value whatever to her, and dis- 


covered, to her annoyance, that she bad been 
imposed upon. She has taken a wise course 
in prosecuting the vendor of these glasses, 
and his son, who also seems to have had 
a part in the matter. The case is before the 
Chester Castle Petty Sessions, 





he capture of electric 
els in South America 
y driving wild horses 
nto the pools where 
hese seats of electro- 
notive force are to be 
ound. It appears that 
writer in the Spec- 
itor who has traveled 
n the lIlanos of 
Caracas, where Hum- 
dt heard the story, 
ias been making in- 
juiries himself, and 
as failed to find any 
ynfirmation of this method of capture; 
it that, on the contrary, these trembladores 
—as the eels are called—are caught in the 
most prosaic manner by means of nets and 
. lineman’s india rubber gloves 








The latest attempt in the direction of elec- 
trical quackery is that devised by two Irish- 
men, believed to be father and son, says the 
London Electrical Review. The father, it 
appears, met a young lady and observed that 
her eyesight was defective. Whether she 


was fearful of losing her sight, or was other- 
wise artfully persuaded as to the necessity 








The Hurricane. 


The edge of the West Indian hurricane 
reached New York city early in the morn- 
ing of August 29. The wind attained a 
velocity of 54 miles an hour, and did great 
damage to shipping and overhead wires. 
The center of the storm passed to the west 
of New York city. 

The Postal Telegraph Company’s service 
was generally crippled, although one New 
York wire was available, and the Western 


Union had no eastern, southern or northern 
wires working, and only one or two to the 
west working at intervals, The United 
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Fra. 1.—INSTANTANEOUS PHOTOGRAPH OF FINISH ON ELECTRIC RAcE-CourRsp. 


The Allentown, Pa., Electric Light and 
Power Company is engaged in erecting 600 
poles for the extension of its incandescent 
system in that city. The other day a Sixth 
warder gave the workmen considerable 
trouble by his determination not to have a 
pole planted in front of his property. When 
the hole had been dug he got in it and sat 
there for several hours defying the work- 
men, the police and everybody else. His 
wife kept him supplied with tobacco during 
the siege, and finally the electric light men 
got over the difficulty by planting the pole 
in the Celt’s yard. 


Press service was almost entirely suspended 
for a time. 

The Long Distance Telephone Company 
reported that it had wires enough for all its 
subscribers, and considerable news was sent 
to the papers over the telephone lines. The 
wires were in satisfactory service between 
New York, Boston, Chicago, Pittsburgh, 
Baltimore, Washington and minor points. 
Much important business was transacted 
by long distance telephone. 

The storm appears to have done the most 
damage in the vicinity of Savannah, Ga., 
and Charleston, 8. C. Little rain accompa- 
nied the high wind. Old residents and 
mariners have stated that this was the worst 
storm in many years. 


Entered at Post Office, New York, as Mail Matter of the Second Class. 


An Electric Race-Course. 
AN INGENIOUS AND INTERESTING APPLI- 
CATION OF ELECTRICITY THAT WILL 
ATTRACT ALL LOVERS OF THE TURF. 


We illustrate and describe an electric 
race-course, manufactured by the Automatic 
Machine Company, of New Orleans—one 
of the most ingenious and attractive devices 
yet brought forward for the entertainment 
of the public. 

Electricity has heretofore been called in to 
assist man in representing horse races, not- 
ably on the stage in 
connection with ‘‘ The 
County Fair” in the 
United States, and with 
a similar arrangement 
in Paris, where real 
horses take part, and 
also in the establish- 
ment of Mr. Salle, at 
Nice, where it is used 
to propel hobby horses 
large enough to carry 
children; but we be- 
lieve it is now sum- 
moned for the first 
time to operate a minia- 
ture race-course, and 
especially to operate it 
so as to practically re- 
produce what occurs 
daily upon the turf, 
almost giving the 
charms, the chances 
and the disappoint- 
ments of actual life. 

The observer is first 
struck by the large 
proportions and impos- 
ing appearance of the 
machine, its size be- 
ing such that room 
cannot be made for it ex- 
cept in spacious apart- 
ments; but its value 
to such places as an 
attraction or advertise- 
ment is greatly enhanc- 
ed by the fact that only 
a small number will 
be placed in each city. 

A view of the race- 
course as a whole is given in Fig. 2, which 
shows the lower casing of wood, the upper 
case of glass, the six little horses making for 
the post, and the slot for the coin which turns 
on the electric current operating the mech- 
anism. The top of the glass case is about 
four feet and a half from the floor, and the 
level of the track is such as to afford con- 
venient observation by a man of average size. 

The field measures about three feet by 
seven, and admirably represents green turf, 
the track being colored a natural brown and 
being somewhat oval-shaped, not round as 
in other miniature courses, The fences are 
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made of nickel-plated metal, the quarters 
being marked by suitable posts, and the 
finish by the regulation wire across the 
track. 

The horses are not carried along as so 
many rigid dummies, but have a running or 
galloping action strikingly similar to the 
corresponding motions of living creatures ; 
this effect being produced by the mechanism 
shown in Fig. 5. The image is supported 
on a carriage by a fixed standard about 
which it is caused to oscillate by a recipro- 
cating rod, receiving a galloping motion very 








ELECTRICAL REVIEW 


When the coin is dropped in the slot it 
closes the circuit. and starts.the motor 74, 
which, through the belt 73 and pulley 72, 
revolves the shaft 71. This shaft engages 
the six cone pulleys 67, there being one for 
each horse. Each of these pulleys is con- 
nected with a corresponding cone pulley 60 
(of which three are shown in Fig. 3), by a belt 
61, and also through suitable connections, 
with the belt drivers mentioned above. The 
belts 61 are shifted up and down each on its 
own pair of pulleys, so that, although the elec- 
tric motor gives each of the driving pulleys 67 















































Fic. 2.—GENERAL VIEW OF ELEcTRIC RACE-COURSE. 


much in the same way as certain toys with 
which we are all familiar. The rod is 
worked by a crank which derives its motion 
through a train of gears from a friction 
roller supporting the carriage, and made 
rough on its surface so that there may be no 
slipping. 

The carriages are concealed from view, 
running in the conduits shown in Fig. 4, and 
designated by the numbers 21, and each con- 
duit has below it a belt or cable marked 24, 
which communicates motion to the carriage 
traveling above it, the connection being 


a regular and uniform motion, yet the 
velocity of the following pulleys 60 is con- 
stantly varying according to the different 
positions of the respective belts 61. If one 
of these belts be at the larger end of a driv- 
ing pulley the following pulley revolves more 
rapidly than its driver; and if a belt be at the 
smaller end of the driving pulley the reverse 
is the fact. Hence, as the belts are shifted 
up and down the six pulleys will continually 
alter their velocity. 

The belts are shifted by rollers in frames 
which move on guide reds, as shown in Fig 
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Fig. 3.—EnpD VIEW OF SPEED CHANGING DEVICE. 


made by the wire tongue or projection 
extending in front of the carriage. 

The belts run on small pulleys (see 26, 
Fig. 4) and are moved in their places by 
being drawn through sets of rollers in suita- 
bie frames 27, somewhat as a stalk of cane 
is drawn through a sugar mill. These sets 
of rollers are called belt-drivers, and they 
constantly change their rates of revolution, 
thus varying the speeds of the horses, by an 
arrangement which is the most ingenious 
part of the machine, and which is shown in 
Figs. 3 and 6. 


3, there being six frames, one for each belt. 
Each frame is worked by a pitman and 
crank, the latter having on its axle a ratchet- 
wheel, which is engaged by a pawl attached 
to a lever 87, the arrangement being such 
that each movement of the lever causes the 
ratchet-wheel to revolve the distance of two 
or three teeth, thus slightly altering the 
position of the crank and of the frames 
which shift the belts. 

The lower end of the lever rests against a 
cylinder 97, which is slowly turned by the 
electric motor, and which contains depres- 


sions arranged in lines or rows around its 
surface, which pass under the six levers. 
These depressions receive balls,and are of 
such depth that about half of the ball pro- 
jects beyond the cylinder and forms for the 
moment a knob or cam, which, as the 
cylinder turns, pushes against the end of the 
lever 87, causing the latter (through the 
pawl, ratchet-wheel and crank) to move one 
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finish; while now and then there is a dead 
heat, and frequently two horses will run 
side by side over nearly a quarter of the 
course, each apparently doing its utmost to 
pass the other. The horses come in very 
much as on the genuine track, as shown in 
Fig. 1, which is copied from an instantan- 
eous photograph of a finish. 

Every race involves doubt, uncertainty 


Fic. 4.—D1aGraM SHOWING CONDUITS. 


of the belt shifters, and with it one of the 
belts 61, and consequently to change the 
speed of one of the pulleys 60, its belt- 
driver and the horse which it actuates. 

As the cylinder 97 continues to turn, each 
ball after operating one of the levers falls 
into the trough 102, rolls into the receptacle 
108, is taken up by the elevator 104, dis- 
charged upon the incline 105, and passes 
through the trough 106, into the revolving 
hopper 91. This hopper has a mouth 93, 
through which the ball passes into the tray 
94, falling into one of six chutes 96, and 
rolling down to the side of the cylinder, 
where it is picked up by one of the holes or 
depressions mentioned above, producing the 
effect already described. 

When a ball is discharged from the 
revolving hopper 91, there can be no telling 
which one of the six chutes 96 will catch 
it, and consequently no telling which one of 
the levers 87 (with the corresponding horse), 
will be affected. 

The race-course has about 30 balls, and 
they are constantly in motion, passing from 
the hopper through the tray into the different 
chutes, then working the levers 87, then 
getting to the elevator and finally coming 





and chance, and suggests, to a remarkable 
degree, an actual trial of speed between real 
horses struggling for mastery. 

The machine is an attractive and interest- 
ing object, whether considered as a whole 
or studied in its details. Its inventors have 
not discovered any new principle which 
will revolutionize or even affect any art or 
industry, but, availing themselves of princi- 
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Fie. 5.—GALLOPING MECHANISM. 


ples already known in electricity and 
mechanics, they have produced results which 
are interesting and surprising. 

The mechanism by which the coin starts 
the motor and all the horses, the device 
whereby each of the latter is given a running 
motion, the arrangement for making frequent 
and fortuitous changes of speed, the cut-out 
which disconnects and stops each horse as 
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Fic. 6.—Sipe View or SPEED CHANGING DEVICE. 


back to the hopper. Chance alone governs 
the falling of the balls in the chutes, and 
chance alone determines which horse shall 
be belped or hindered in the race. . 

Each horse cuts himself out from the 
general movement the moment he reaches 
the goal, and, as the last comes in, he opens 
the electric circuit and all the machiuery 
becomes motionless. 

If a two mile race be desired, a second 
coin is dropped in the slot as the horses 
come down the home-stretch, and it is 
interesting to notice that the leader on the 
first round is seldom ahead at the finish. 

Sometimes the horses are very prettily 
bunched; again one takes the lead and holds 
it without dispute until the end; occasion- 
ally, the winner gets to the front just at the 


soon as he reaches the post, and the trick by 
which the last arrival, no matter which it be, 
throws off the electric current and brings the 
whole to a stand, are one and all interesting 
samples of inventive ingenuity; and the 
skill by which all these complex movements 
are made to work harmoniously together to 
one end, in a comparatively simple machine, 
without the intervention of any outside 
power, must command the unqualified 
admiration of all who possess the capacity 
to appreciate a veritable triumph of mind 
over matter. 
———-a>e—___ 
The superior quality of Electric Light 
flour has compelled Work & Company to 
run their mill night and day the past three 
weeks, to get a little flour ahead in order to 
= some repairing.—Ravenna, O., Repub- 
tcan. 
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The Frisbie Elevator and Manufactur- 
ing Company’s Constant Speed, 
Direct-Connected Electric 
Elevator. 

The invention of a constant speed, direct- 
connected electric elevator that would be 
practical has been the aim of mechanics and 
electricians for years past, but there have 
been some difficult problems to overcome, 
among which might be mentioned excessive 
use of current, the continued annoyance of 
blowing out fuses and the burning out of 
armatures. The Frisbie Elevator and Man- 
ufacturing Company, of New Haven, Conn., 
have produced such an elevator machine 
after considerable expensive experimenta- 
tion. They have received many words of 
praise from mechanics and electricians who 
have seen this elevator in operation, which 
fact leads them to the conclusion that they 
have one of the best electric elevators on the 

market, 

The armature is run continuously at full 
speed during the hours of work, and tests 
have shown that less current is consumed 
than when the armature is stopped and 
started under full load. This also permits 
any lights which may be on the same circuit 
to burn without variation in candle-power, 
an advantage not possessed by other than 
constant speed elevators. 

An ingenious contrivance converts a 
reversible motion from the motor to the 
screw shaft. In connection with this two 
Frisbie friction clutches are used, one for 
hoisting and one for lowering. This gives 
the operator perfect control of the machine, 
and the car may be started and stopped 
within the fractional part of an inch. 

A stop motion on the machine enables the 
car to be run at full speed, and stops it auto- 
matically at the end of its travel. 

The slack cable stop, in the event of the 
car meeting an obstruction in its descent, 
engages a clutch at the end of the drum 
shaft stopping the machine instantly, and 
locking it so that the operator can make no 
further descent until the machine has been 
examined, and the ropes placed in their 
proper scores on the drum. 

In the event of the current becoming 
impaired for any reason while the car is 


ELECTRICAL REVIEW 


Floor room is frequently quite an item, 
and it may be mentioned that this machine 
only requires aspace of 4x6 to 5x8 feet, 
according to capacity of elevator desired. 

These electric elevators are designed for 
both passenger and freight service. The 
Frisbie Company manufactures all grades 
and styles of cabs or cars as well as steam 
and belt elevators, possessing many features 
of superiority. In a recent note this com- 
pany states : 


We are prepared to substantiate the following 
claims for superiority: The electric motor runs 
continuously in one direction (our patent). 

he economy in the amount of current con- 
sumed. 

We pick up the load instead of starting from a 
dead point. 

Running on a circuit with incandescent lights 
without varying their intensity. 

The absence of intricate, dangerous and expen- 
sive resistance boxes and switches. 

No current is required except what is absolutely 
necessary to lift the load. 

The high efficiency and economy of the motor. 

The absolute control the operator has over the 


machine. 

The facility with which the operator can handle 
the car to a nicety. 

The practical noiselessness of the machine. 

The reduction of the friction to the least possible 
minimum. 

The fact that all our automatic stops are con- 
tained in the machine itself. 


The company has an exhibit in the Elec- 
tricity Building, at the World’s Fair, show- 
ing a Frisbie electric elevator in practical 
operation, with voltmeters and ampere- 
meters in circuit, showing the exact amount 
of current consumed. 

A few of the more important recent sales 
of this company are: Seven elevators for the 
United States Dressed Beef Company, in 
their new abattoir building, Forty-fourth 
street and First avenue, New York city; 
two for the Constitution Wharf Company, 
Boston, Mass.; one for Cumner, Jones & 
Company, corner Chauncey street and Row 
place, Boston, Muss.; one for Hull Brothers 
& Company, wholesale grocers, Detroit, 
Mich.; two for 8S. E. Olson & Company, a 
large dry-goods house in Minneapolis, Minn.; 
and one for 8. F. Myers & Company, 51 
Maiden Lane, New York city. 

The factory of the Frisbie Elevator and 
Manufacturing Company, at New Haven, is 
now running full time and full handed, 
filling orders that are coming in daily. The 
company will be obliged to increase its 
facilities in order to accept the large amount 
of new business now being offered. The new 
officers of the Frisbie Elevator and Manu- 
facturing Company are as follows: S. M. 


Louis B. Marks. 

The subject of this sketch, the author of 
the paper on ‘‘A New Incandescent Arc 
Lamp,” read at the recent Electrical Con- 
gress, and which appears in full in this 
issue, was born on January 25, 1868, and 
is, therefore, but 25 years of age. The great 
prominence which he has gained through 
the reading of this paper, and the many 
handsome compliments he received at the 
hands of Profs. Elihu Thomson, Silvanus 
P. Thompson and other equally prominent 
electricians makes the few incidents in his 
life, which might otherwise seem unimport- 
ant, worthy of attention. 

In the year 1883 he entered the College of 
the City of New York. where he attracted 
the notice of Professor Doremus. While at 
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Louis B. Marks. 


the college he interested himself in elec- 
tricity, and, like all young aspirants to the 
degrees of M. E. and E. E., he constructed 
the usual telephone and telegraph instru- 
ments and circuits. Atthistime he hada 
laboratory at his home, where, during the 
hours generally devoted by students to occu- 
pations far from being useful, he worked 
in his shop, and thus gained his first practi- 
cal knowledge of electricity. In 1888 he 
graduated, receiving the degree of B. S. 
Not content with this, however, he went to 
Cornell University, where he took the degree 





Tue Frissre ELevator & MANUFACTURING COMPANY’s CoNsTANT SPEED, DirectT-COoNNECTED ELEcTRIC ELEVATOR. 


descending with a heavy load, the speed 
governor on the machine, operating by rea- 
son of the centrifugal force, throws out the 
friction clutch, and puts on a powerful 
automatic brake, which stops the machine 
instantly. With a view to reducing the 
friction to a minimum, an improved ball 
thrust collar is used on the screw shaft. 

The worm is cut from steel of selected 
stock. The worm wheel is extra heavy, 
machine molded and castof phosphor bronze, 
making it very tough and durable. The 
drum is turned and grooved to fit the wire 
cables. 


Munson, president; W. M. Frisbie, vice- 
president and superintendent; George W. 
La Rue, secretary and treasurer; C. E. Cor- 
win, sales agent. 
ae 
The Boston News Bureau says: ‘‘ Wehave 
investigated the reports that the General 
Electric was to further remove to New York, 
and that the Lynn people might make a new 
electric corporation, and find no truth therein. 
The only new thing of late pertaining to 
General Electric that we hear of is an increas- 
ing disposition of the company to take advan- 
tage of trade discounts by purchase for cash. 
It is true that General Electric preferred is 
only preferred as to dividend.” 





of M. E. in the one-year course for graduates 
of other colleges. The next year we find 
him still at Cornell taking a post-graduate 
oa which gave him the degree of 


Shortly before his graduation he was 
elected a member of the Sigma Psi fraternity, 
of which Prof. E. L. Nichols, of Cornell, is 
president. This honor was given in recog- 
nition of the value of his work, and h 
thesis upon the subject of arc light carbons 
attracted-much attention. 

He read a paper on arc light carbons in 
Boston before the American Institute of 
Electrical Engineers, and it was at this time 
that he was approached by representatives 
of the Westinghouse Electric and Manufact- 
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uring Company, who desired his services as 
manager of their carbon department at 
Washington, Pa. 

For three years he continued with the 
Westinghouse Company, during which time 
he did a great deal to improve several of 
their machines and processes. He had many 
very flattering offers from other manufact- 
urers of arc light carbons, but he preferred 
to stay where he was until his plans were 
perfected. This past Summer he has been at 
Cornell experimenting on bis new lamp, 
and he has made an invention which prom- 
ises well. 

A large company has been formed for 
exploiting his invention. It is known asthe 
Royal Incandescent Arc Light Company, 
and they have their offices in the Central 
building at the corner of Liberty and West 
streets, New York. Mr. Marks is a director 
in this company, and he will remain as elec- 
trician for them for three years. His por- 
trait, which we publish herewith, shows him 
to be a bright-faced young man with plenty 
of perseverence, and if we may judge from 
his past we venture to predict that his 
future will not disappoint his many friends. 
~>_>- 


The Clambake. 
THE ANNUAL PROVIDENCE GATHERING OF 
THE ELECTRICAL FRIENDS OF THE 
AMERICAN ELECTRICAL WORKS, 











The fifteenth annual clambake, tendered 
to the electrical fraternity by the American 
Electrical Works, of Providence, was spread 
at Haute Rieve, near Providence, on Satur- 
day, September 2. Mr. Eugene F. Phillips, 
the genial president of the American Elec- 
trical Works, is never happier than when 
acting in his familiar capacity of host, and 
the greater the number of guests, the hap- 
pier Mr. Phillips is. He was very happy 
on this occasion. His guests laid themselves 
out for a good time, and they had it. The 
succulent clam, the juicy lobster, the mealy 
sweet potato, the saccharine corn and the 
wet watermelon, washed down by the 
far-famed single-pole fuse-cut-out-twin-wire- 
double-reduction punch, met their foes and 
were conquered en masse, 

The ball game proved a strong card, and 
was played amidst great enthusiasm. 
**Boston” and ‘‘New York” battled for 
supremacy, and the ‘‘ Hub,” as is usual in 
baseball matters, ‘‘ got there” in great shape, 
with a score of 30 to 12 in their favor. 

This important matter being settled, the 
entire party gathered at the club house and 
gave the photographer a chance to distin. 
guish himself. Whether or not he suc- 
ceeded remains to be seen, but from the 
number of orders he carried away with him, 
itis fair to presume that his reputation is 
pretty well established, and the result of his 
work will doubtless be added to the already 
large collection of similar events to be found 
in so many offices throughout the country. 

The next move was towards the immense 
tent under which dinner was served, and as 
regards this feature of the programme, it is 
hardly necessary to state that it received the 
closest attention of all hands, and was fully 
up to the standard of excellence for which 
the American Electrical Works is noted. 

Mr. Clarence E. Stump, of the Street Rail- 
way Gazette, officiated as toastmaster, and in 
a few well chosen remarks introduced Mr. 
Eugene F. Phillips, the genial host, who 
was greeted with loud applause. Mr. 
Phillips confined his remarks to a short 
address of welcome and congratulation, and 
was heartily cheered at its conclusion. He 
was followed by Mark Day, of the Provi- 
dence Journal, whose efforts to harmonize 
the conflicting political elements, as repre- 
sented by the Governor of Rhode Island and 
the Mayor of Providence, one a Republican 
and the other a Democrat, were received 
with shouts of laughter. 

Mr. Frank Ridlon was next introduced, 
and his beaming countenance and venerable 
locks, surmounted by a battered white tile 
which had survived a number of determined 
attacks by the football, were a familiar sight 
to all present. He was followed by H. M. 
Daggett, president of the Interstate Street 
Railway Company and by Captain Brophy, 
both of whom were well received. 

H. B. Cram, ‘‘the silver-tongued orator 
of Boston” concluded the list of speakers, 
and was listened to with deep attention, 
Mr. Cram congratulated the fraternity on 
the large number of new faces which were 
constantly appearing in its ranks, and paid 
an eloquent tribute to those who had passed 
away and whose memory was still cherished 
among them. He also, as did every other 
speaker, paid the highest compliment to 
Mr. Eugene F. Phillips, as a man worthy of 
the respect and affection of the entire elec- 
trical fraternity. 
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A New Incandescent Are Light. 





READ AT THE INTERNATIONAL ELECTRICAL 
CONGRESS, CHICAGO, AUGUST, 1893, 
BY L. B. MARKS, M. E. 





Electrical literature is replete with studies 
of the incandescent lamp as a source of arti- 
ficial illumination ; the performances of arc 
lights under a great variety of conditions 
have also been published from time to time. 
But the subject of the so-called incandescent 
arc, singularly, has received little or no atten- 
tion. 

In view of this fact it has seemed desirable 
to report at once on a series of investigations, 
which, though still incomplete, have dis- 
closed some remarkably interesting and 
important phenomena with reference to a 
new form of incandescent arc light. The 
experiments have been carried on far enough 
to demonstrate that this source of illumina- 
tion is sui generis. While possessing the 
main characteristics of the ordinary arc, it 
is also akin to the incandescent light, and 
may be said to constitute a mean between 
these two. 

THE TYPICAL INCANDESCENT ARC, 


The incandescent arc has been described 
as one in which the ‘‘ two electrodes are in 
imperfect contact,” the current thereby meet- 
ing with a high resistance and producing 
heat effects, which manifest themselves in 
the incandescence of one electrode and the 
formation of a number of very small arcs 
between the uneven parts of the electrodes 
in contact. 

On this principle, Reynier, Werdermann, 
Joel, Tommasi and others constructed lamps 
years ago, but,for well known reasons, none 
of these ‘* semi-incandescent” lamps, as they 
were called, found much practical applica- 
tion. The ‘‘ Sun” lamp of Clerc and Bureau 
was a modification of the others, the arc 
impinging on thesurface of a block of marble 
or condensed magnesia between the tips of 
the electrodes. In this form there was a 
rapid waste of the non-conducting substance 
interposed, and a diminution in the efficiency 
of the light. 

THE NEW INCANDESCENT ARC. 


The ¢ncandescent are to be treated of in 
this paper differs radically from any of the 
forms alluded to above. Init, the electrodes 
are not in contact, while the current is 
indirectly used in maintaining all the 
products of disintegration of the carbon in a 
state of incandescence or opalescence. 

Plate A shows the main features of the 
appurtenance. It will be seen that the arc 
is enclosed in a small envelope, which is 
made of highly refractory glass. The 
envelope is closed at the bottom and provided 
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The gases are brought to an exceedingly 
high temperature, at which they maintain 
the carbon vapor issuing from the arc. This 
vapor is deposited in the form of a thin coat- 
ing on the internal surface of the glass 
chamber. 

The expansive force of the gases may 
become sufficiently great, if no means of 
egress be provided, to rupture the envelope; 
hence, a small safety valve is provided for 
their outflow. The only possibility of ingress 
of air is through the narrow space between 
the positive carbon and the plug; experience 
has shown that after the temperature has 
been raised beyond a certain point the amount 
of air that enters in this way is inappreciable; 
in any event, the oxygen is immediately con- 
verted by combination. 

It is important that the enclosing glass 
envelope be as small as possible, for the con- 
servation of the radiant energy, and hence 
the efficiency will depend largely upon the 
size of the chamber. The heat which in the 
ordinary arc light is dissipated in the air, is 
here conserved and raises the temperature of 
the enclosed gases and vapor of carbon. The 
proper conditions being fulfilled, the lamp 
maintains its maximum efficiency shortly 
after the current has been passed through it, 
and glows like the incandescent with the 
brilliancy of the arc light. The are proper 
is scarcely visible, but the entire contents of 
the chamber seem to be luminous, giving 
the appearance of a solid cylinder of light. 

The pressure, as well as the temperature 
of the enclosed gases, has a very important 
bearing on the performance of the lamp, and 
effects to a marked degree the character of 
the carbon deposit on the glass chamber. 
At this date no definite figures can be given, 
but it appears that a high tension is abso- 
lutely required to give good results. 

The structure and constituency of the elec- 
trode are also pre-eminently important. 
Absolute purity of the carbons is imperative. 

Investigators in this field have apparently 
found it impossible to obtain all the requisite 
conditions. Beardslee mentions a type of 
lamp similar to the one under discussion, 
but whether the size or character of the arc- 
enclosing chamber, the nature or manage- 
ment of the gases, or the quality of the elec- 
trodes, or other features made his arrange- 
ment impracticable, is not recorded. Suftice 
it to say, the comparatively poor grade of 
arc light carbon manufactured 10 years ago 
would alone explain this failure. 

It is interesting to note here that attempts 
have been made at various times to save 
carbons in arcs by excluding the oxygen of 
the air. Baxter devised several forms of 
arc lamp with this object in view. The 
subject bas been more recently referred to 
by Thompson. These experiments were 
attended with little practical success, not 
because the desired ends were infeasible, but 
probably because, asin the case of Beardslee’s 
apparatus, alluded to above, one or more of 
the requisite conditions had not been attained. 
It appears that the saving in life was more 
than courterbalanced by the loss in light. 
The ‘‘incandescent effect” was absent, and 
the unsteadiness of the arc itself was fatal. 
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area of the source of illumination being 
limited only by the size of the chamber. 


EFFICIENCY MEASUREMENTS. 


Measurements of the efficiency and candle 
power of the light were made in the labora- 
tory of Cornell University. The method 
employed in making the efficiency tests was 
that used by Nakano in determining the 
efficiency of the arc lamp, and subsequently 
by the writer in an investigation on arc 
light carbons. The ratio of luminous to 
total radiation of the lamp was taken at 
different angles below and above the 
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PLATE A, 
horizontal. The values obtained are given 
in Table 1, where L @quals luminous radia- 
L 
tion, T equals total radiation, and — equals 
radiant efficiency. T 


TABLE I. 
Efficiency Measurements. 
Mean Current = 9 Amp. Mean P. D. = 55 Volts. 
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Fig. 1 represents the curves platted from 
these values, the dotted line curves showing 
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on top with a metal plug having an opening 
in it just large enough to admit of the feed 
of the upper electrode. A fire-proof plug of 
asbestos pulp insulates the metal from the 
glass. A valve shown in the plate allows 
the egress of gas, but prevents ingress of the 
air. With this construction the operation of 
the lamp will be as follows: 

Upon the closure of the circuit, and the 
springing of the arc, the air in the enclosing 
envelope is robbed of its oxygen, the latter 
uniting with the carbon of the electrodes to 
form C O and C O, gases. 
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While it is true that the average efficiency 
of the electric arc in open air nets about 10 
per cent., it is questionable whetber in com 
mercial practice in this country this value is 
often reached. The writer has made tests of 
a standard brand of are light carbon where 
the efficiency was only 734 per cent. 

Glancing at Fig. 1, we note that while the 
form of the efficiency curve differs entirely 
from that of the incandescent lamp, it is not 
unlike that of the arc. The distribution of 
light-giving energy is, however, more uni- 
form than in the arc, a fact which is more 
prominently brought out in comparing the 
candle-power curves of thetwo. While the 
approximate law, Hemispherical efficiency = 
4 horizontal + 34 maximum, holds for the 
ordinary arc, the mean of several tests indi- 
cates that: 

Hemispherical efficiency = 14 horizontal +- 
14 maximum, fairly represents the conditions 
manifested by the incandescent arc curves, 
Figs. 1 and 2. 

Tests were made to determine the effect of 
initially coating the internal surface of the 
cylinder with various ingredients other than 
carbon. No marked difference in the 
efficiency was discovered. Fig. 2, platted 
from values in Table II, represents a curve 
taken in this way. The mean hemispherical 
efficiency was 8.02 per cent. 

TABLE II. 


Efficiency Measurements. 
Mean Current = 9 Amp. Mean P. D. = 55 Volts. 











a 
|--0° |_sf —30°}—50°|—60°| 4-20°|-4-40° 


























Angle. 

Ei wae 0 
. [155. |160. |170. |150. |140. |155. |150. 
a OO Be GF ee et pw 
z | -068) .075) 082) .108] 100) .68) .057 








CANDLE-POWER MEASUREMENTS. 
Table III gives the candle-power measure- 
ments from which the curve, Fig. 3, was 
platted. Distances measured along the 
radii give the candle powers fer the various 
angles throughout the ‘‘zone of useful 
illumination.” 


TABLE ITI. 


Jandle-Power Measurements. 
Mean Current = 8 Amp. Mean P. D, = 63 Volts. 
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DISTRIBUTION OF LIGHT, 





It will be seen that the distribution of 
light, as shown by the candle-power curve, 
differs considerably from that of the ordin- 
ary arc. Especially is this true at angles 
greater than 50 degrees below the horizontal. 
The turn in the curve is not so sharp asin 
the arc, and there is much less difference 
between the maximum and the mean amount 
of light; in fact, to the naked eye the 
intensity of luminous radiation does not 
seem to vary much from 20 degrees to 60 
degrees below the horizontal, while in the 
arc the change is very marked between these 
limits. Thus the formula of Gerard, namely: 

Hemispherical, c. p.=' horizontal ec. p.+ 
lf maximum ec. p., Which may be used to 
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The results were almost identical with those 
obtained when the arc is formed in vacuo. 
In this case there is a tendency of the carbon 
to deposit asa soeton the sides of the vacuum 
chamber, an effect consequent upon the 
vaporized carbon in the arc being carried off 
apd condensed again, as soon as the vapor 
escapes the heat of the arc stream. 

But the requisite conditions hereinbefore 
named being once attained, the arc is really 
a beautiful phenomenon. It differs in many 
respects from the arc in open air, being 
especially steadier than the latter. The 
light emanating from the incandescent 
vapor of carbon appears to issue from all 
parts of the small enclosing envelope, the 


the distribution of luminous and total radia- 
tion respectively, and the full line curve, the 
measure of the efficiency below the hori- 
zontal. 

The value of the mean hemispherical 
efficiency is obtained by integrating the 
curve, and is found to be 8.4 percent. The 
mean efficiency of the ordinary arc is about 
10 per cent. The mean efficiency of the 
incandescent lamp, according to Merritt, is 
rather below than above five per cent. The 
value obtained in the test of this new light, 
therefore, lies between those of the two 
present forms of electrical illumination, 
approaching, however, more nearly that of 
the arc. . 
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advantage in arc light approximations, will 
not hold in this case; but the form of the 
curve, as well as the nature of efficiency 
curves above referred to, suggests the 
substitute— 

Hemispherical c. p.= 44 horizontal ¢. p. + 
14g maximum c."p. 

The mean or hemispherical candle-power 
below the horizontal, obtained by intergra- 
tion of curve Fig. 3, equals 431, thus allows 
ing 1-17 watts per candle, or 637-6 candle- 
per electrical horse-power—nearly three 
times the average illumination of the incan- 
descent lamp using the same energy. 

The results of tests show that the mean 
hemispherical candle-power of the ordinary 
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are measured as in the above case, averages 
about 600; the mean watts per candle, .84, 
or 888 candles per electrical horse-power. 
Comparing these measurements with those 
of radiant efficiency, it appears that the ratio, 


( Hemispherical c. p., ‘‘ineandeacent-are.” ) 





{ Hemispherical c. p., ordinary are \ 
is considerably smaller than the ratio, 
( Hemispherical efficiency, ‘‘ inean.-are’, 
/ Hemispherical efficiency, ordinary arc. 
[he explanation of this difference un- 
joubtedly lies in the quality of luminosity 
)f the light emitted by the incandescent arc. 
Nichols has pointed out that the relative 
fliciency, as determined by the ratio 
{ Zuminous radiation, ) 
- “does not coincide 
( total radiation, ) 
vith that obtained from the ratio of watts to 
indle-power, for the reason that the various 
iys which make up the visible spectrum 
io not enter into the production of candle- 
ower in proportion to their energy.” 
.uminosity is a potent factor in determining 
he real efficiency of any source of illumina- 
tion. Lack of time has prevented the inves 
igation of this important phenomenon, but, 
t its maximum efficiency, thelight from this 
rm of incandescent arc; though not so 
itense, unmistakably appears brighter than 
hat of an ordinary arc of equal candle-power 
; interpreted by the photometer. 
LIFE TESTS. 
Oxygen being practically excluded from 
earc enclosing chamber, prolongation in 
e life of the electrodes is an implied con- 
pmitant, 
In the ordinary arc ‘‘ while the positive 
rbon loses by volatilization from its tip or 
rater, and by combustion from its sides, 
he negative gains no deposit, but wastes at 
less rate than the other, and by combus- 
op only.” 
Hence, if the exclusion of oxygen were 
mplete, we might expect an indestiuctible 
egative. This condition, however, has not 
een fulfilled in any of the tests made thus 
ir, but the results fully substantiate the 
ieory. Absence of combustion on the one 
ind, and the tension of the enclosed gases 
n the other, combine to greatly reduce the 
mount of disintegration of the positive 
electrode. 
Table IV gives the results of life test with 
pair of pure carbons, one haif inch in 
liameter, and specially constructed for the 
urpose, 
The lamp was placed in the circuit of a 
ynstant current dynamo, running about 
cht hours per day; readings were taken at 
ven intervals, and the total length of run 
vas limited to 100 hours. 


TABLE IV. 








Life Tests.—Half-inch Carbons. 
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‘hus making 1.69 inches per hour as the 
rage consumption of carbon in the com- 
ercial 350 watt lamp, run at 544 amperes 

i 50 volts. we note that although 525 

itts, or one and one-half times the energy, 

ve been expended in the case of the lamp 
der consideration, yet the life per inch of 
rbon consumed is more than twenty times 
itof the other. Indeed, the figures show 
t the life of the negative was nearly one 
luindred times as great as that obtained in 
mmercial practice to day. 

(he preservation of the negative is a very 
resting feature of this type of lamp. 
re is a marked tendency towards deposi- 

tion of the products of volatilization of the 

upper electrode, on tip of the lower, the 

irbon deposited, if not ruptured by the 
on of the lamp, forming an internal part 
he negative. 

'n one case where, the arc having been 

rung, the electrodes did not come in con- 

tact during the entire run, this ‘‘ building 

” process was beautifully exhibited, the 

negative electrode gaining practically all 
that the positive lost. The current in this 
instance was 104¢ amperes, and the P. D. 
00 volts. The duration of the run was 11 


hours, 


OBSERVATION OF THE ARC. 
Relation of P. D. to Length of Are and 
Quality of Carbon. 

The effect of the enclosed gases on the 
form and character of the arc presents a large 
field for investigation. 

On account of lack of sufficient data no 
attempt will now be made to state much of 
a definite nature regarding this subject; but 
itis hoped that the matter will be given due 
attention in the near future. 

lhe difference in potential between the 
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electrodes being equal, the incandescent arc 
is longer for a given current than the ordinary 
arc; under some conditions it has been found 
to be almost twice as long. If we accept the 
conclusion of S. P. Thompson, that ‘‘the 
arc is independent of the nature of the sur- 
rounding gas,” we must then look to the 
effects of the tension or pressure of the 
heated gases upon the arc to explain this 
difference in length. It has been found that 
there is a constant increase of P. D. with 
pressure above atmosphere for a given cur- 
rent and lengtb of are. But in spite of this 
fact, the decrease in resistance of the arc 
under the conditions named appears to allow 
of a greater length for the same P. D. 


FLAMING AND HISSING. 


In the ordinary arc the carbon vapor car- 
ried off from the positive is consumed by the 
oxygen of the air before it can deposit on the 
negative. Hence, the ever present ‘‘zone of 
flame,” as distinguished from the arc flux 
proper, is really a zone of combustion. In 
the incandescent. arc, however, there is 
naturally no zone of flame, consequently the 
phenomenon of flaming common to the 
ordinary arc does not occur. The arc tends 
to center itself, being probably aided in so 
doing by the pressure of the surrounding 
gases; moreover, the slow consumption of 
the electrodes lessens the tendency to 
wander. With cored carbons there is a per- 
ceptible crater, but with solid pencils the 
tips become more or less flattened. 

The quality of the carbon has an import- 
ant bearing on the P. D. between the elec- 
trodes. Generally speaking, it bas been 
observed that with soft fine-grained carbons 
the P. D. is considerably lower for a given 
current than with harder or coarse grained 


mica carbon core constituting a high resist- 
ance medium between the plus and minus 
electrodes. There was really no true arc. 
The amount of light was naturally greatly 
reduced. In the case of the incandescent 
arc first alluded to, there seems to be an 
approach to these conditions, the arc stream 
acted upon by the gases enclosed in the 
chamber appearing to have a greater density, 
if we may call it that, than under normal 
circumstances. The amount of light in this 
experiment, was, however, apparently as 
great as in the direct current tests. 


APPLICATION TO THE ARTS, 


Unquestionably this form of incandescent 
arc must have a wide application to the arts. 
As a substitute for the ordinary arc-light, 
where greater sterdiness or longer life is 
required, its superiority wil] be manifest. 
And its utilization, where at present the 
incandescent lamp is the only satisfactory 
source of illumination, also presents a large 
field. The effective distribution of luminous 
energy and the color of the light make it 
for many purposes a desirable mean between 
the incandescent and the arc. 

Asa standard source of illumination for 
urc-light comparison and measurements, it 
may be of much scientific as well as utili- 
tarian importance. 

The investigations have been carried out 
under the direction of Mr. Louis E. Howard, 
and many of the facts herein stated are due 
tohim. The writer is also indebted to Dr. 
Edw. L. Nichols, Franklin L. Pope and 
Rob't H. Reed for valuable suggestions; to 
Mr. C. Ransom for life tests, and to Messrs. 
Wm. C. Hubbard and E. S. Ferry for 
assistance in the efficiency and candle-; ower 
measurements. 
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The Chicago Telephone Girl. 

There is trouble at the ‘‘central.” The 
telephone girl has been bounced by a heart- 
less corporation, and the switchboard no 
longer connects the public with its one 
unknown divinity. Just as we have grown 
to adore a voice soft and low, and to feast 
upon the purring mellifluousness of its 
‘*What-number-please?”” we are shocked 
into ill humor by a greeting harsh, rough 
and masculine, with an intonation suggest- 
ing catarrh and plug tobacco. 

And if the change itself is distressful the 
causes underlying it are doubly so. The 
cold, unfeeling bulletin board says that the 
central girl—a round hundred of her—has 
been dismissed for ‘‘ general bad conduct and 
profane language.” In a few cases specifi- 
cations are added such as “‘ flirting,” ‘‘ flirt- 
ing over wires,” ‘‘ gossiping while on duty,” 
‘attending theatre with boy,” and ‘‘unseemly 
conduct in giggling and laughing.” 

We admit the heinousness of ** attenditg 
theatre with boy,” as it is too materialistic 
for an ideal divinity. But the public is 
responsible for the other counts in that indict- 
ment, and the central girl is only guilty in 
the second degree. Of course, the public, 
being the most guilty party ir this matter, is 
being punished most severely. No longer 
does one’s heart flutter when the wire wafts 
over a soft, cooing, coaxing invitation to 
‘stand a little closer, please.” The fact is 

v 
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pencils. The tendency to hiss, however, is 
not so marked when the electrodes are con- 
sumed in the gas chamber as in the open air; 
in the former case the disintegration is so 
slow that the ‘‘electrolytic” vaporization, as it 
has been called, does not appear to explode 
the particles. It is interesting to note here 
that these results confirm a theory of hissing 
advanced by Professor Thompson a few years 
ago. 


THE ALTERNATING CURRENT ‘‘ INCANDES- 
CENT ARC.” 


No measurements were made using the 
alternating current; but the appurtenance 
was applied to the alternating current arc 
lamp to determine the effect on the noise of 
the arc. The hum was in a large measure 
reduced, but whether the reduction was due 
mainly to the mere fact of the arc being 
enclosed in an air tight compartment or not, 
is questionable. But, as the hum became 
much slighter after the lamp had been in 
operation several minutes, the action of the 
heated gases being then manifest, it is plausi- 
ble that the diminution in the noise was not 
due entirely to the shielding property of the 
glass envelope. 

While it has been proven that ‘‘ the hum- 
ming of the alternating current arc is due 
to the rapid periodic extinction and re-estab- 
lishment of the discharge,” the singing tone 
may be greatly modified, if not entirely over- 
come, by the substitution of any incandes- 
cent arc of the Reynier type. A few years 
ago the writer had occasion to test an alter- 
nating current arc lamp trimmed with car- 
bons which had been provided with a core 
of pulverized mica and carbon. The spring- 
ing of the arc was accompanied by the usual 
hum, but as soon as the mica fused, the 
noise ceased. The conditions were similar 
to those of an incandescent arc, the plastic 


The Power House of the Niagara Falls 
Park and River Railway Company. 


We present above a view of the power 
house of the Niagara Falls Park and River 
Railway Company. This is an admirably 
constructed little building. Here the first 
water-power plant on the Canadian side has 
been put in. Two 1,000 horse-power tur- 
bines are installed, working under a head of 
water of 62 feet. The building is 100 feet 
long by 62 feet wide. In the house are 
three Canadian General Electric M. P. 200 
generators, having a total capacity of about 
800 horse-power. The turbines, which were 
manufactured by W. Kennedy & Sons, of 
Owen Sound, Ont., are about 45 inches in 
diameter. 

At the Queenston end of the line there is a 
steam power-house, which contains two Can- 
adian General Electric M. P. 100 generators, 
belted to two Wheelock condensing revolu- 
tions built by Goldie & McCulloch, of Galt, 
Ont. The road to which power is furnished 
by these generating plants is one of the best 
in America, and great credit is due to the 
constructors. The Canadian General Elec- 
tric Company, of Toronto, had the entire 
electrical equipment in hand, and the over- 
head construction was sub-let to the Ontario 
Construction Company. 

—-- 

Such an interruption of the telegraph 
service as was caused by the recent storm 
would be impossible in Germany, where 
the entire country is covered, or, more 
literally speaking, underlain, by a network 
of underground telegraph cables. 





the central no longer coos. It doesn’t cackle 
even. Asa wafter it is a dead, dreary, hol- 
low mockery. 

The Chicago Telephone Company unwit- 
tingly has dealt a foul blow toits patrons. 
It should know that the ‘‘central” girl 
divinity is beyond the reach of its power. 
A thousand masculine arms are outstretched 
to receive her. A thousand masculine hearts 
are now ready to reciprocate by inviting her 
to ‘‘stand closer, please.” Unfettered by 
business cares she can now “‘ attend theatre 
with boy” seven nightsin the week, with 
two matinees thrown in. But what is the 
public to do? 

Doesn’t the Chicago Telephone Company 
know that the Yankee girl has a tendency to 
clip her words short in order to save time ? 
Suppose that she has done this occasionally 
in order to give more time to her employer. 
Who cares whether she always enunciates 
the last syllable of her ‘‘hello!” clearly or 
not? What if she occasionally divides her 
words wrong, and instead of murmuring 
‘*Hello! O, hello!” the transmitter makes 
her say ‘‘ Hell! oh, hell! oh!” It is only a 
question of punctuation, anyway. Does 
Manager Baldwin see the point ?—Chicago 


Dispatch. 
—— 


The New England Telephone and Tele- 
graph Company’s office at Holyoke, Mass., 
will hereafter occupy rooms in the Board of 
Trade Building. Underground work in 
Holyoke is progressing rapidly. 
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It will be seen. It will 
It will be impressive. 


Advertise now. 
be conspicuous. 





Electrical inventors are never idle, Hard 
times do not seem to affect brain output. 





Inventor Marks, young as he is, has become 
famous. His hundred-hour arc lamp is a 
remarkably progressive idea. 





What a magnificent field the electric loco- 
motive has to conquer! But won’t we miss 
the steam whistle? 





Once more we rise to remark: Don’t miss 
the World’s Fair. A little sacrifice in this 
direction will repay many-fold. 





Some simpler device for controlling the 
brakes and current on trolley cars is required. 
As it stands now the mechanism is too com- 
plicated, there are too many motions to be 
made by the men in charge; for itis only by 
the quickest movements that they are enabled 
to control their cars in reasonably short 
distances. 





The electric race-course apparatus, illus- 
trated and described elsewhere in this issue 
of the ELectRIcAL REVIEW, is a decided 
novelty, and will, no doubt, prove a distinct 
success among the myriad coin-actuated 
devices. A close inspection of the article 
will show that the inventor has hit upon an 
exceedingly ingenious method of introducing 
the element of chance. The motion of the 
horses is quite life-like, and it will be a relief 
to certain patrons of the turf to turn toa 
horse race where there are no jockeys, book- 
makers or ‘‘touts.” This invention is the 
product of nearly ten years’ labor, and is not, 
in any sense, designed to be a gambling 
device. 





Our article on the Intramural Elevated 
Electric Railway at the World’s Fair is 
replete with information for rapid transit 
companies operating their roads by steam 
power. The description of the road is fairly 
complete, but lacks figures giving the cost of 
operation, economy, etc. These we hope to 
publish at a later day. One objectionable 
feature of this road, which should and doubt- 
less will be eliminated, is the unpleasant 
noise made by the gearing of the air com- 
pressor which operates the controller and 
air pumps. Save for this grinding sound, 
which is only apparent at stopping and start- 
ing, the road is practically noiseless in its 
operation, 


We have received a recent copy of an 
insurance publication with the following 
paragraph marked : 

*‘In the matter of the increasing use of 
electricity the underwriter will have to use 
unceasing vigilance as the price of safety. 
Tt is said that in Scranton, Pa., and other 
places as well, elevators in buildings are run 
by power taken from the trolley wires of the 
street railways, carrying 500 volts. To an 
underwriter this is anything but cheerful 
news. It is evident that electricity has come 
to stay with us, and to be more and more 
used aseach year goesby. Willunderwriters 
—and the rest of us as well—learn how to 
make it safe only through increasing premi- 
ums and increasing ash heaps? Having 
apparently mastered the use of petroleum 
products, are we now to set out on a costly 


9” 


apprenticeship to electricity 7 

With the proper safeguards we fail to see 
why a 500 volt current should so stir the 
insurance breast with fear. 








Senator Frye has introduced a bill into the 
Senate directing that experiments shall be 
made to determine the most effective means 
of establishing and maintaining communica- 
tion by telephone or other electrical appa- 
ratus between lightships and outlying light- 
houses and the shore. The purpose, naturally, 
will be to furnish assistance to vessels in 
distress visible from the lighthouses and 
lightships, but not from the shore. The 
recent terrible storms that have done so 
much damage to our merchant marine have 
demonstrated the necessity for such a means 
of communication. Indeed, the importance 
of this question was some time since realized 
in England, where experiments have already 
been made that may be of value to our gov- 
ernment. The life-saving service of the 
United States is the most efficient in the 
world, and anything that can assist it to 
maintain that standard should be adopted as 
soon as possible. 





PROFITS OF ELECTRIC RAILROADS. 


Speaking of the increased profits arising 
from the substitution of electricity for 
horses, a prominent railway man said: 
‘‘We are not in this business for fun; our 
business is to make money, and you may be 
sure that if the companies lost money by the 
introduction of electricity we would not see 
as many lines as now exist in this country.” 
Facts speak for themselves. Among the 
many reports of increased earnings coming 
in from different parts of the country we 
select afew. In Columbus, O., where elec- 
tricity superseded horses, there was an 
increase in the earnings of 20 per cent. In 
Lincoln, Neb., 70 per cent. In Superior, 
Wis., there was a remarkable increase of 
96 per cent. in gross earnings and of 150 per 
cent. in net. This increase is far in advance 
of the increase in population, and in large 
cities the average increase in net earnings is 
about 90 per cent., simply because of the 
greater amount of travel, and not on account 
of an increase in the price of fares. 








SUNDAY TRAFFIC IN TORONTO. 

After the hottest and most bitter election 
campaign that Toronto, Ont., has ever seen, 
the question of running the cars of the 
Toronto Street Railway on Sunday was 
voted on by the citizens last week, and the 
proposal rejected by 1,003 majority. About 
a year and a half ago, when the same pro- 
posal came before the citizens for their 
decision, a majority of nearly 4,000 votes 
was rolled up against it. Some time ago 
the Rev. Jasper made himself famous by 
saying: ‘‘The sun do move,” but we are 
glad to be able to state that we never heard 
that he ever said the sun should stop on 
Sundays. If all existing theories on the 
subject are correct, we are strongly inclined 
to believe that our little mundane sphere 
continues on her elliptical career, Sundays 
included. If everybody in a city or town 
would agree not to want electric or other 
transportation on Sunday we would be apt 


to think that they were a trifle behind the 
times, and that their ideas were a little too 
conservative. In Toronto, out of the total 
vote of 24,500, 14,157 voted against Sunday 
running. We are glad to be able to state 
that 18,154 persons voted in favor of it. 
What a quiet little town Toronto must be! 
It is improving, however, at about the rate 
of 2,000 enlightened souls per year. 
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LETTERS FROM A LABORATORY.— 
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BY JULIAN A. MOSES. 


The late Phineas T. Barnum upon being 
asked to what he principally owed his suc- 
cess in life, answered: ‘‘ To the lavish but 
the judicious use of printers’ ink.” Nor is 
he the only one who thinks so. The great 
fortunes made by many of the owners of 
patent medicines, and other specialties, owe a 
debt of deep gratitude to those through 
whose medium they have been enabied to 
to accumulate their wealth. 

At the present day there exists two forms 
of advertising which stand pre-eminently 
above all others for bringing success to those 
who use them. They.are first, advertising 
in news and other papers, and second, by 
means of devices or catchy phrases placed in 
such situations that they may be readily 
noticed and read by the public. A combina- 
tion of these two methods has been found to 
be the best; for the manufacturers and 
dealers must let the prospective buyers know 
of their wares, and this combination, as 
many can tell, is the least expensive in the 
end. Advertising, though, is a most delicate 
business, and no half-heartedness should be 
shown; it is somewhat similar to the case of 
the Indian who, after being told that feathers 
were excellent for sleeping upon, laid one 
under his head and fell asleep on a rough 
pine board. When he awoke, he took the 
feather from the board and sadly feeling his 
head, said: ‘‘ White man make heap mistake, 
feather hard like board.” 

In many cases, however, it does not 
require costly apparatus nor devices built on 
a scale of magnificence to produce a great 
effect. Unique conceptions are more likely 
to be remembered because of their unfamil- 
iarity and quaintness. It is not a case of 
‘familiarity breeding contempt,” as may be 
illustrated by instances where simple 
preparations advertised with short catchy 
rhymes, easy to learn by heart, have become 
so widely known and remembered asto have 
quite an extensive sale. 

The fact that an advertisement is remem- 
bered, not merely noticed, is sufficient to 
stamp it as a good one, and to possess a high 
efficiency. 

Being asked recently to make something 
electrical in the way of an advertisement for 
a certain manufactured article, the following 
apparatus was constructed, which from its 
simplicity, cheapness and attractiveness 
makes it applicable in places which are 
passed by a great number of people where 
it is sure to be noticed and remembered. 

A large sheet of ciear plate glass was 
silvered by the deposition of the metal from 
the nitrate in an alkaline solution by means 
of glucose, and this film of silver was cop- 
per-plated in a sulphate of copper bath ; tb 
cyanide would be likely to dissolve off the 
silver. A very thin film was made, of not 
more than one-hundredth of an inch in 
thickness; the design and lettering was 
cut out with a graver, all superfluous copper 
being easily peeled from the glass. Thus it 
will be seen that the letters were left stand- 
ing alone, with the exception that the bot- 
tom of each letter was joined by a thin strip 
of the metal to the top of the following 
letter. A great number of fine cuts were 
now made in the letters in such a manner 2s 
to allow of a continuous discharge of elec- 
tricity between the isolated pieces of metal. 
The terminals of this series of metallic con- 
ductors were joined to the wires from the 
terminals of a Holtz machine arranged with 
Leyden jars to give sparks about two or four 
per second. Hither a Holtz machine driven 
by a little motor or a small induction coil 
operated by a battery may be employed. 
This apparatus is nothing more than an old 
principle applied to a new use, but the effect 
is both beautiful and attractive. If we may 
judge from the way in which the crowds at 
the World’s Fair watch signs somewhat 
similar, there can be little doubt but that if 
these were employed judiciously and put in 
prominent places they would prove quite 
an attraction. 
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September 9, 1893 


Aftermath of the Electrical Congress. 

The great Congress of Electricians is 
over. It has not been an immaterial dream, 
leaving nothing in its wake. Results have 
been produced, good substantial results, and 
men have come and men have gone feeling 
benefited from listening to others more 
advanced and more practical than they. 
The scene was one of busy activity; there 
were hero worshipers there, men who 
having studied in books and matters elec- 
trical looked for the authors and found 
them. Men who discussed their pet theories 
with experts, and had them either con- 
firmed or exploded were among the attend- 
ants, and those present came either to learn 
or to satisfy their curiosity. 

It was strange to see how the great elec- 
tricians associated with those whom they 
thought on a par with them, but the sub- 
jects of their conversations were seldom of 
electricity; the weather, the Fair, the city, 
and others of more or less importance. 

The electrical judges from the World’s 
Fair were to be seen at all points bustling 
around obtaining views on this and that 
subject, seemingly indefatigable io their 
efforts to be of service, and to keep in 
touch with the powers that be. 


Mr. Charles Cuttriss, electrician to the 
Commercial Cable Company, who was one 
of those who discussed Prof. 8. P. Thomp- 
son’s paper on Ocean Telephony, stated that 
it was a well known fact that a small amount 
of leakage was found to reduce the capacity 
of the cable, but that, like ‘‘the darkest part 
of the day is just before the dawn,” it only 
occurred shortly before the cable required 
repairing. In the exhibit of the Commercial 
Cable Company at the World’s Fair, there 
are represented numerous examples of 
broken, tangled and leaking cables. One 
particularly noticeable example is a small 
length of the gutta percha covered conductor 
in which is a small hole not larger than that 
made bya pin. This, of course, permitted 
the entrance of the salt water, thus render- 
ing the cable useless for the time being. 
The cable was picked up within a quarter of 
a mile of this defect and a new piece inserted. 
‘‘What was the cause of this defect?” I 
asked Mr. Cuttriss. 

‘«There are several theories concerning its 
cause,” he replied. ‘‘Messrs. Siemens Bros. 
have a theory and I have another. I believe 
that a single fibre of hemp or jute became 
imbedded in the gutta percha when thecable 
was being made, and in due course of time, 
by capillary action, the water soaked into 
the fibre and rotted it. As soon as this took 
place it was but the matter of a very short 
time before the leak was complete and the 
cable wasdisabled. This is merely a theory, 
but if anyone has a solution I believe that if 
it is a practical one he will be handsomely 
rewarded by Siemens Bros.” 





Prof. W. E. Ayrton’s paper upon the 
‘Variations of the Potential Difference of 
the Electric Arc with Current, Size of Car- 
bons and Distance Apart” was evidently the 
result of a great deal of experimenting on 
the part of the author. It was profusely 
illustrated with curves and diagrams, and 
while it was simply the result of a series of 
experiments, results were obtained which 
will prove of value to the carbon manu- 
factures, inasmuch as new facts and data 
have been obtained which should be of 
material benefit towards economy in their 
manufacture. 





A box of carbons which the Professor 
had brought with him, and which he 
exhibited, were examined with a great deal 
of attention by those interested. They were 
the ends of the rods which he had used in 
the experiments and tests described in his 


paper. 





If we may judge from the expressed 
differences of opinion concerning the proper 
kind of a motor to be used in long distance 
transmission of power, the perfect, or rather 
nearly perfect motor has not been found yet. 
The great expense attached tothe construction 
of subways, according to the definition of 
that term given by Professor Forbes, will 
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make long distance power transmission 
rather more expensive than one would at 
first imagine. Overhead transmission would 
never do in this country, so the race for first 
place is between conduits and subways, 
with subways well in the lead. These 
expenses, however, may be avoided by 
making it a case of ‘‘ Mahommet’s coming 
to the mountain,” and having Niagara Falls, 
Tonawanda and other neighboring cities the 
manufacturing centers of the United States. 





Mr. Charles P. Steinmetz’s paper on Com- 
plex Quantities and their Application in 
Electrical Engineering, read in Section A, 
was listened to with a great deal of attention. 
In dynamo construction, as well as in many 
other branches of practical electrical design- 
ing and problem solving, it becomes of the 
utmost importance to change the ofttimes 
difficult complex quantities to their simplest 
forms, and the main object of this paper was 
to offer a simple and novel method of calcu- 
lating alternating current phenomena. The 
method differs from former methods so far 
as it represents the sine function of time by 
a constant numerical quantity. It will thus 
be seen that where before we had to deal 
with periodic functions of an independent 
variable of time, in this method we have 
simple addition and subtraction of constant 
quantities, a matter of elementary algebra. 

In the appendix to the paper, which part 
was not read, applications were shown to 
circuits containing inductance, resistance 
and capacity, together with solutions of 
problems of distributed capacity, leakage 
and resistance. 

The paper showed a great deal of solid 
research, and it was much appreciated by 
the mathematics-loving members. 

J. A. M. 





A Receiver for the Staten Island Elec- 
tric Light and Power Company. 

Application was made to Justice Bartlett 
in the Supreme Court, Kings County, on 
August 25, for the dissolution of the Staten 
Island Electric Light and Power Company. 
This application recalls the failure of 
Erastus Wiman last spring. Mr. Wiman 
attempted to float the bonds of this company 
upon a weak market, and soon after his 
attempt the concern was placed in the hands 
of a receiver. This was said to have been 
the first stepping-stone to Mr. Wiman’s 
financial downfall. 

The application was made by F. S. Angell 
on behalf of the receiver. Mr. Angell said 
that he thought no opposition would be 
made to the application, and requested the 
judge to grant it at once. Judge Bartlett 
was about to give a decision when John J. 
Kenny, appearing for Washburn & Moen 
Manufacturing Company, arose and put in 
a strong objection to the application. He 
said that his clients did not wish to be paid 
on the pro rata basis while the other credi- 
tors received their goods back. This objec- 
tion was raised by the statement of Angell 
that the corporation had purchased some 
machinery from Peter A. Frasse & Com- 
pany, and that they wished to return it, as 
they had no use for it. 

Judge Bartlett, after taking the papers, 
adjourned the case until September 5. It 
will be on this date that Mr. Wiman will 
attempt to sell a large block of his Staten 
Island property. 








Receiver for Moffett, Hodgkins & Clarke 
Company. 

At Watertown, N. Y., on August 30, a 
receiver was appointed for the Moffett, Hodg- 
kins & Clarke Company, constructors of 
water works, electric light and power plants, 
street railways and steam railways. The 
company’s assets, chiefly water, railroad and 
electric light bonds, amount to $1,926,000. 
The direct liabilities amount to $800,000, 
and the contingent liabilities to $450,000. 





Judgment for $29,649 was entered on 
September 1 against the Equitable Manu- 
facturing and Electric Company, of 44 
Broadway, of which Cornelius Fellowes 
was president, in favor of Wendell Goodwin 
on an assigned claim of Eben R. Morse, for 
money loaned. 


GENERAL NOTES. 


J. Hoadley has placed $400,000 of bonds 
in Boston for an electric railway, to be built 
from Los Angeles to Pasadena, Cal. 


There are strong indications at the Thom- 
son-Houston factories in Lynn, Mass., that 
work will soon start and be plentiful, thus 
giving all the old employés an opportunity 
to return. 


It is reported that there isa scheme on 
foot to build an electric road between Toledo 
and Detroit. Mr. J. H. Dawson, of Toledo; 
H. H. Johnson, of Philadelphia, and H. 
J. Warner, of Brooklyn, N. Y., are at the 
head of the syndicate, and they are all said 
to be enterprising and moneyed men. 


Judge Swan has issued a preliminary 
injunction on the motion of the Edison 
Illuminating Company, of Detroit, restrain- 
ing the Detroit Confectionery and Fruit 
Tablet Company and the Huyett & Smith 
Manufacturing Company from using incan- 
descent lamps which infringe the Edison 
patents. 


The State Board of Assessors, under the 
Nichols law, has fixed the valuation of the 
Western Union telegraph lines in Ohio at 
$2,011,076.45 for taxation. Last year the 
company paid taxes on $880,000. The 
increase is $1,131,076.45, and will yield a 
tax of $22,000 to the various counties 
through which the lines run. 


The New England district of the General 
Electric Company, which had offices at No. 
620 Atlantic avenue, Boston, has been 
abolished, and hereafter the New England 
States will be included in the New York 
district, and business transacted from the 
headquarters in that city. The Washington 
office was also abolished, and the territory 
which has been covered by that office is to 
be looked after by the Philadelphia office. 


Owing to the fact that the coal fields at 
Carthage, New Mexico, are about exhausted, 
the Santa Fe Railroad will probably remove 
its telegraph line and depot property from 
that point. This will necessitate the con- 
struction of a military telegraph line from 
San Antonio to Carthage, which is the 
nearest point of telegraphic communication 
with Fort Stanton. Such work comes under 
the supervision of the signal corps of the 
Department of the Colorado. 


The North Mount Vernon, N. Y., Elec- 
tric Railway is in operation. The railway 
is only two miles long at present, and one 
car has been put on which makes 15 trips 
daily at an average speed of nine miles an 
hour. A second car will be put on in a 
couple of weeks, when a speed of 13 miles 
an hour will be maintained. The line has 
been built for the accommodation of the 
Chester Hill and White Plains Road resi- 
dents. The Third street branch of the rail- 
way, to connect with the line from Yonkers 
to New Rochelle, has been put in operation, 
and ina few weeks it is expected that the 
line will be completed from Pelham Bridge 
to New Rochelle. 





Western Electric Company vs. General 
Electric Company. 

On August 23, the Western Electric Com- 
pany, of Chicago, brought suit for $10,000 
damages against the General Electric Com- 
pany. The charge is the removal of certain 
signs from arc lamp-posts at the World’s 
Fair, bearing the Western Electric Com- 
pany’s advertisement in place of the street 
name. The plaintiff claims to have affida- 
vits from a Columbian guard, who says 
he saw the employés of the defendant remove 
the signs. 





A Pleased “ Review” Reader. 
To THE Eprror oF ELEcTricaL Review : 

Permit me to compliment you on your 
succinct, interesting and common sense 
report of the Electrical Congress. You pub- 
lished in full the most important paper read 
at the Congress, that by Prof. 8. P. Thomp- 
son, and the proceedings generally was 
treated in a refreshing and satisfactory 
manner. S. M. F. 

Cincinnati, September 1. 
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Wall Street and the Electrical Stock 
Market. 

The Journal of Finance credits a director 
of the General Electric Company with these 
remarks: ‘‘ The board will decide to suspend 
dividends indefinitely, or until the company 
can put itselfin position to resume payments 
and maintain them. Barring the fact that 
times are out of joint and that the General 
Electric Company suffers correspondingly, 
there is nothing the matter. It is deemed 
conservative policy to husband our resources, 
so payment of dividends will be suspended.” 

The Boston News Bureau, of September 1, 
quotes a director of the General Electric 
Company as saying that the reports concern- 
ing the severance of relations between the 
company and President Coffin are absolutely 
untrue. ‘‘No official in the company,” 
he says, ‘‘ wishes Mr. Coffin to resign, 
and Mr. Coffin’ never evinced any 
desire to sever his present connections. 
Everybody connected with the company has 
the greatest faith in the ability of President 
Coffin, and he knows every detail of the 
company from Ato Z. The General Elec- 
tric Company has plenty of orders on hand, 
and it will resume full work just so soon as 
people will pay for their goods. The posi- 
tion of the company is no different from that 
of the Amoskeag or any other manufactur- 
ing company. The question of future divi- 
dends will take care of itself.” 





Telephone Competition. 

A member of the Cincinnati B. of A., 
having his attention called by a Commercial 
Gazette reporter to the incorporation of a 
Citizens’ Telephone Company, went on to 
relate that the telephone stood alone as an 
instrument that could not be furnished to 
the public by two separate and distinct com- 
panies or systems without so great confusion 
that would practically render all telephones 
useless, 

For instance, he said that a rival com- 
pany to come here would need an exchange 
and customers. To get customers the com- 
pany would have to give service, and this 
depends upon the people who use telephones. 
These people, of course, now have an instru- 
ment, so they would hardly want another, 
admitting that it was better than the one 
they have. Incase they want a telephone 
from each of the companies, they would 
have to have a bell for each, and have them 
in separate rooms, so as to be able to distin- 
guish which rang. This would cause confu- 
sion and annoyance to such an extent that 
business men would not tolerate it. Again, 
the usefulness of a telephone depends upon 
the number of people it would reach. The 
present telephone will reach 5,000 different 
stations in this city and vicinity, and to put 
in that many new instruments in the face of 
opposition would be more than any new 
company would want to tackle. Admitting 
that a man would subscribe for a new tele- 
phone, and suppose he wants an old friend 
and rings up his number, to find that there 
is no such number, or to find that his 
friend has a telephone from the old com- 
pany, what would he do? Naturally think 
he has made a mistake and got mixed. If 
the new company did not soon boom ahead 
of the old, he would be forced, for his own 
convenience, to go back to the company 
that has the more subscribers, for they 


would give him more use of his line. 

As to the price, service is what is wanted, 
and the official thinks money would cut no 
figure, especially as the prices would be cut 
so as to bring both instruments at the same 
cost to the customer. People are not 
inclined to keep money from one concern 
and giveit to another, when both give equal 
returns. For instance, he says how could 
the city departments get along with two or 
three sets of telephones. There may be 
competition in furnishing gas, or electric 
light, telegraph or almost anything else, but 
the telephone occupies an isolated position in 
this regard, and it is claimed can never have 
a competitor. 

There is some talk that the parties incor- 
porated may have a system of private 
telephones that connect but two points, as, 
for example, a man’s residence and his 
office. This field, it is admitted, is open, 
but it is an expensive one. Geo. H. Bohrer, 
one of the incorporators, denies that there is 
any move on foot to have any kind of a 
company. No franchise has been asked of 
the city, 
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Electric Cables. 





A PAPER ON THE CARRYING CAPACITY OF 
ELECTRIC CABLES, SUBMERGED, BURIED, 
OR SUSPENDED IN AIR—READ BEFORE THE 
ASSOCIATION OF EDISON ILLUMINATING 
COMPANIES, AT CHICAGO, AUGUST, 1893. 





BY A. E. KENNELLY. 





(Concluded from page 10.) 
II. 


From these curves it appears that at 
depths of 50 radii, a quadruple increase to 
200 radii only changes the resistance per 
centimetre of length from 0.7339 to 0.9549 
an increase of about 30 per cent. 

From the measurements made on the 
samples of buried cable the mean thermal 
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resistivity of the sandy soil in which they 
rested was almost 50 units, or 15 times less 
than the mean resistivity of the insulator. 
Formula (4) modified to include the 
thermal resistance of the ground becomes 


a aa 
p (8+ G) 


and with the safety limit of 25°C. here 


C= (9) 
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recommended for Siemens’ cables, (5) becomes 
5 


C =4/? (8 + @) (10) 


As an example, suppose the cable pre- 


ELECTRICAL REVIEW 


viously considered to be buried at an axial 
depth of 2’ 6” (76.2 cms.) in a soil of resistivity 
50. Here the depth in radii is 148.2 and 
reference to the preceding curve shows that 
the ground resistance per centimetre is 0.9 g, 
orin this instance 45 units. The thermal 
resistance of the insulator having been found 
to be 81.36, the total thermal resistance in 
the heat current path is 126.36. Substituting 
this in the formula (5) or (10) 
5 
C= ; = 144.9 amps., 
Y 126.36 0.000009417 
the computed drop in temperature within the 
cable will be 
25 x 81.36 
-—— = 16.1°C. 
126.36 
and the temperature elevation of the sheath 
8.9°C. 
INFLUENCE OF EXTERNAL LAYERS OF HEMP 
OR COMPOUND. 








If the cable, instead of being simply 
sheathed in lead, has also, as is usually the 
case, additional coverings of jute or com- 
pound, with or without intermediate metal 


Ground 
ke| 


bands or wires, additional thermal resistance 
is again interposed by each layer of fibrous 
material, the thermal resistance of the 
metallic bands or wires being negligible in 
comparison. The thermal resistance of any 
cylindrical layer of resistivity on and radii 
2. and R, is 


R, 


n 


on 
= — loge 


Qr 4 


8) 


by formula (2), and since all these resistances 
are in series, the total thermal resistance per 
centimetre of cable length is (S, +5,+58,; 
+ +G), and this compound term should 
replace the symbol S in equation (4). 

As the measurements referred to were all 
made on simple lead covered cable, informa- 
tion is still missing as to the value of the 
resistivity for these layers. 

In computing the tables given in Appendix 
III, these resistivities have been assumed as 
equal to that of the Siemens insulator, next 
to the copper, 7. ¢., © = 750. 

If two or more active cables are buried in 
the same trench they will exert a mutual 
thermal influence upon each other, and it 


becomes important to ascertain in what 
degree their proximity will influence their 
temperature elevations and safe carrying 
capacity. 

As an illustration of the distribution of 
temperature communicated to the soil in the 
vicinity of an active cable, Fig. 2 represents 
the special case of a cable whose axis is 
buried 40 radii below the ground surface. 
If the external diameter of the cable should 
be 5 centimetres (1.97''), the depth will cor- 
respond to one metre (39.37). Taking the 
temperature elevation at the external surface 
or sheath of the cable as standard, the 
circles indicate the sections of successive 
isothermal surfaces having 95,90, and 85 
per cent—10 per cent of the sheath elevation 
—the ground surface being the postulated 
surface of zero elevation. It is evident that 


for a given distance from the cable the tem- 
perature elevation is highest immediately 
beneath, and lowest immediately above it. 
The following table, No. II, gives the hori- 
zontal distances at which these isotherms 
occur, measured from the cable axis, and 
this seriesis represented by the curvein Fig. 3. 
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TABLE II. 








Horizontal Distances 
from Axis. 
Per cent of Sheath 





Elevations. Cabl 
- Yable 
Centimetres. Diameters. 
95 3.15 0.63 
90 3.92 0.784 
85 4.88 0.976 
80 6.07 1.21 
75 7.55 1.5 
70 9.40 1.8 
65 11.71 2.3 
60 14.58 2.9 
55 18.16 3.6 
50 22.65 4.5 
45 28.28 5.6 
40 35.38 7 
35 44.38 8.9 
Q 56.0 11.2 
2 71.2 14.2 
20 91.8 18.4 
15 121.5 24.3 
10 169.1 33.8 
5 269.6 53.9 











These entries and diagrams by represent- 
ing a dimensional system of common 
occurrence in practice may enable temper- 
ature elevations at different distances from 
an active cable determinable in some cases 
by direct inspection. The data, however, 
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for constructing the diagram corresponding 
to Fig. 2 appropriate to any given case are 
provided in Appendix IT. 

In this case, if the temperature elevation 
at the cable’s sheathing should be 10°C. and 
a second cable should be placed in the same 
trench, and parallel to the first at an inter- 
axial distance of 22.7 centimetres, the table 
and curves show that the second table would 
have its temperature raised by 50 per cent. 
of that at the sheath of the first, namely, 
5°C., and if 25°C. constituted the limiting 
safe temperature elevation above normal, 
then the limit of self-elevation allotted to the 
second cable would be reduced to 20 degrees. 
The same process might be extended to any 
number of cables buried in one trench. A 
diagram could be prepared showing the 
relative positions of the cables, and the eleva- 
tion of anyone would be the sum of the eleva- 
tions due to all the remaining active cables, 
taken in turn as though each acted alone. 
This sum would represent for that cable the 
total elevation above normal due to mutual 
influence, and should be substracted from 
the range of self-elevation in assigning the 







limiting current strength. This proceeding 
not only involves the previous assumption 
that the temperature elevation of the ground 
surface is negligible, but also that the inser- 
tion of parallel idle cables into an otherwise 
homogeneous environment does not affect 
the thermal distribution previously existing. 
This, of course, could be only true for 
cables of infinitesimally small cross section. 
The effect of the location of a sheathed cable 
in the vicinity of other active ones must be 
to equalize the temperature throughout the 
space it occupies, and this tendency must 
exert a disturbing influence, diminishing 
with distance, over all parts of the thermal 
field of distribution. The nearer the cables 
are packed together, and the greater the 
ratio of their diameters to their depths, the 
greater will be the discrepancy due to both 
these incorrect assumptions, but it would 
seem that for ordinary sizes, depths of from 
60 to 120 centimetres (two to four feet), and 
distances apart of 30 to 90 centimetres (one 
to three feet), this error will not be serious. 
Observations made on cables horizontally 
separated by 11.4 diameters in the same 
trench showed that the temperature of one 
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kept inactive acquired in three hours 38 
per cent. of the temperature elevation at the 
sheath of its active neighbor, the calculated 
elevation being 42 per cent. 

Fig. 3 shows that for the depth there con- 
sidered the temperature elevation at a hori- 
zontal distance of 20 diameters is less than 
20 per cent., while at five diameters it is 
nearly 50 per cent. of that at the sheath of a 
continuously active cable. With heavy 
cables, maintained for long periods of load 
in soils of high thermal] resistivity, their dis- 
tance apart in the trench may thus become 
an important matter. 

INFLUENCE OF DURATION OF LOAD UPON 
TEMPERATURE ELEVATION. 

The temperature elevation of a cable with 
a given steady current, in the sense ordi- 
narily intended, is that maximum elevation 
which is only attained after an indefinitely 
long period of activity. The problem of the 
temperature development throughout time 
in and round a buried cable may be solved 
on the postulate of a constant normal tem- 
perature of the ground surface by consider- 
ing two equal and parallel cables in the 
same vertical plane, and at a distance apart 
of twice the trench depth, but with the 
ground now distributed round them for an 
indefinite distance in all directions. If the 
lower cable generates heat ata given rate, 
and the upper cable absorbs (or generates 
negative heat) at the same rate, the tempera- 
ture of the midplane between them, corre- 
sponding to the actual surface of the ground, 
must remain by symmetry undisturbed, and 
the distribution of temperature below this 
plane, due to the independent temperature 
distributions from both cables, advancing 
with time, will, in algebraic sum, correspond 
to the distribution developed by the actual 
cable. The problem, therefore, reverts to 
that of determining the distribution of tem- 
perature in an indefinitely extended medium 
surrounding a long, straight cable steadily 
supplying heat, and the materials for the 
solution of this case have been supplied by 
Fourier. It would appear that under prac- 
tical conditions the temperature elevation 
in and near the cable tends to reach its 
maximum with comparative rapidity, the 
approximation to the final state being more 
tardy as the distance from the cable 
increases. In the measurements of the tem- 
perature elevation of buried samples, the 
elevation of sizes up to 200,000 circular mils 
(1.014 square centimetres) appeared to attain 
95 per cent. of their full value in the con- 
ductor within 20 minutes, and the increase 
became inappreciable after one hour. On 
the other hand, while, as already remarked, 
a parallel idle cable 11.4 diameters horizon- 
tally distant reached 38 per cent. of the 
active cable’s sheath temperature in three 
hours, out of 42 per cent. calculated, 
another idle cable at 22.8 diameters appeared 
to reach only 17 per cent. out of a calculated 
29 per cent. in the same period, a discrep- 
ancy that may well have been due to time 
lag. It may, therefore, be safe to infer that 
the conductor of a buried cable will closely 
ipproximate to its ultimate temperature 
elevation in one hour of steady load, but 
there can be little doubt that many hours 
vill be needed to establish an equal approxi- 
mation to the final state ata distance of, 
say, 40 diameters from the cable. 

CARRYING CAPACITY OF CABLES IN AIR. 

Although the condition of an active cable 
upported in air is only a special case of 
he general heating of aerial conductors, yet 

merits separate consideration, owing to 
the comparatively high thermal resistance 
f the insulating covering in such cables, 
ind the leading influence of this resistance 
upon the carrying capacity. 

The current strength that will elevate the 
emperature of the conductor 6°C., when 
upported horizontally in air is 


6 

C= AY. £35 (11) 
‘ies, 

where « is the total emission of heat from 
the external surface per linear centimetre, by 
convection, radiation and wind, per degree 
centigrade of temperature elevation there 
existing. As the temperature elevation of 
the sheath will in practice be less than 20°C., 
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e may be taken as constant within that range, 
and as being expressed by the equation 
e = 0.00111 + 0 + 0.00175 (12) 

where the first term on the right hand refers 
to the radiation, 0 being the external cir- 
cumference in cms., and the second term to 
convection. The cable is supposed to be 
supported in still air. These constants 
appear to satisfy the observations very 
fairly. Also 1 may be regarded as the 


= 
equivalent thermal resistance of the air 
round the cable under the circumstances, 
corresponding to the resistance G of the soil 
in a buried cable. 

Example: The cable previously con- 
sidered, instead of being buried is supported 
in still air. Required the limiting current. 

Here 0 = 3.23, and « = 0.005335 1 = 187.4, 

Be 

The total thermal resistance is 81.36 + 

187.4 = 268.76 and 


ies 5 


0.00000 9417 x 268.76 
It appears that 1 is greater than G in most 
é 

cases that are likely to occur in practice 
(exceptions occur in heavily insulated 
cables), so that the thermal resistance to the 
escape of heat from a cable is usually less 
when the cable is buried than when sup- 
ported in still wir. Consequently the 
temperature elevation will be the greater in 
the latter case for a given current strength. 
Also if a cable is first supported in the air 





=99.42 amps. 





compound. The sheath was a cold rolled 
leaden tube fitting over the insulator. 

Each cable was tested three times, once in 
flowing water, once supported in still air, 
and once buried in the ground. 

In the first test the cable occupied an iron 
pipe 880 centimetres long and 3.3 centi- 
metres internal, 4.1 centimetres external 
diameter, resting upon the ground upon a 
slight incline. Short right angle pieces were 
attached vertically to the ends of the pipe 
and water was kept flowing through this pipe 
with sufficient velocity to maintain the tem- 
perature of the water within one degree cen- 
tigrade at ingress and egress. The mean of 
the water temperatures at the two ends was 
assumed to coincide with the mean tempera- 
ture of the sheathing. Measured currents 
were delivered through the cable, and the 
resistance of the conductor measured by 
differential galvanometer in comparison with 
a platinoid standard. The increase of resist- 
ance in the conductor covered by the pipe 
gave by Matthiessen’s table of temperature 
co-efficients the temperature elevation of 
the copper. Theelectrical connections were 
practically the same as those described and 
illustrated in the report, upon the heating of 
conductors, submitted at the Convention of 
Edison Illuminating Companies, at Niagara 
Falls, in August, 1889. From these temper- 
ature elevations, measured current strengths 

and the dimensions of the cable, the thermal 
resistivity of the insulating material was 
determined. 








AppenpIx III. 
tured at Schenectady Works in 1882. 


Computed safe carrying capacity, Standard Siemens cables, manufac 
(Capacity in amperes.) 


SIZE. WATER. SOIL. AIR. WATER. SOIL. AIR. WATER. SOIL. AIR. WATER, SOIL. AIR. WATER. SOIL. AIR. 
1,000,000 1580 1120 830 1280 910 800 1160 820 800 
800, 1680 1150 710 1140 810 700 1070 760 700 
600,000 860 600 590 820 580 620 
500,000 1060 750 510 a7 550 480 760 540 510 690 490 530 
400,000 1010 710 490 860 610 450 680 480 520 630 450 490 
350,000 640 450 70 470 +410 630 440 440 600 430 480 
250,000 7 530 350 540 380 340 520 370 350 86.460 330 «©6360 
200,000 640 450 300 460 320 290 440 310 300 380 270 300 
180,000 490 350 260 420 300 260 870 260 260 370 260 230 
150,000 470 330 250 390 280 250 360 260 250 320 230 ©6260 
120,000 440 310 220 340 240 220 330 230 230 @8=©6300 210 240 
100,000 370 26C 200 290 210 200 280 200 200 280 200 220 
80,000 300 210 170 270 190 170 260 180 180 230 160 180 
60.000 260 180 140 180 120 130 
50,000 220 160 140 180 130 =130 180 130 «6140 
No.4 B&S 200 150 110 150 110 «105 160 115 «115 
Bie 150 100 =680 20 80 80 120 88 85 
“es *- 7 61 7 62 61 90 63 65 
oo 81 5g. 4 65 46 «(47 7 49 ~=51 
* 12 58 41 386 52 37 7 49 35 37 
4. jaw 50 35 29 40 28 29 38 27 8682 
“— ~ 3d 24 21 29 21 22 27 19 21 


In reference to the above table it may be pointed out that additional carrying capacity ofa cable 
when in water over that it possesses when in air, can seldom be availed of for the reason that a cable 

ing through water will usually have at least a short length in air or soil, which portion would become 
overheated if the length in water were worked to full capacity. 

For the buried cables, a temperature elevation of 12.50° at the sheathing surface has been allowed. 








of a vault, and then enters a trench, there 
will be no overheating of the buried portion 
by load, if it is known that the unburied 
portion is within the safety limits of tem- 
perature elevation, and the temperature of 
the sheath in the buried portion will be 
lower than the temperature of the sheath in 
the vault, assuming that the normal tem- 
perature of the soil and of the vault are 
equal. 
THERMAL RESISTIVITIES. 

Comparatively few measurements have 
been made of the thermal resistivities of 
bodies. They are known to be functions of 
the temperature of the substance. There is 
also reason to believe that good heat con- 
ductors conduct better, and good heat insu- 
lators insulate better at low temperatures, *in 
analogy to the electrical properties of similar 
materials. In the absence of better informa- 
tion the resistivities taken in dealing with 
these cables are assumed to be constant 
throughout the range of temperature 
employed. 

Appendix III gives the computed limiting 
current strengths of Siemens’ cables as man- 
ufactured in 1892 at the Schenectady Works, 
from measurements of the dimensions of 
samples, and from the constants arrived at 
by measurement and alluded to above. 

AppEenpIx I.— Particulars of measure- 
ments made on sample. 

SIEMENS’ CABLES. 

Foursamples of Siemens’ cable, each about 
30 feet long, were employed, viz, No. 12 B. 
and S., No. 6 B. and §., 80,000 circular 
mils, and 200,000 circular mils. The two 
last had stranded conductors. 

The insulator was jute soaked in special 


*Professor Forbes, 1. c., also Everett's Units and 
Physical Constants Article ‘‘ Heat.” 





In the second test the cable was supported 
in still air, the remaining conditions being 
otherwise unchanged. The temperature of 
the sheath was measured with thermometers 
as a check upon the computed values. 

In the third test all four cables were buried 
at a depth of 76 centimetres, in sandy soil 
and parallel to each otherin the same trench, 
the axes of adjacent pairs being 16 centi- 
metres distant. The length of each cable 
resting on the bottom of the trench was 720 
centimetres, 90 centimetres being required at 
each end for the ascent to the surface of the 
ground. Pressure wires were soldered to 
the conductors at the upward bends, so that 
only the resistance of the lengths at the full 
depth was measured. The same method of 
testing was employed throughout. The 
approximation to final temperature eleva- 
tions was rapidin the water covered samples, 
the increase in resistance with a given current 
being almost inappreciable after 15 minutes 
application. It was somewhat delayed in 
the tests in air, 25 minutes being generally 
required, and with the buried samples, read- 
ings continued to advance until 40 or 50 
minutes after application of load. 

Appenprx II.—Data for constructing a 
diagram of isothermal surface sections, 

Let D be the depth of the cable’s axis in 
centimetres. 

‘* the external radius of the cable 
sheathing (centimetres). 

*« y “ the depth of the axis of an iso- 
thermal cylinder (centimetres). 

‘* the distance at which the iso- 
thermal cylinder intersects the 
horizontal plane through the cable 
axis (centimetres). 

** q@ ‘* the radius of the isothermal cylin- 

der (centimetres). 
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Let o be the ratio of the temperature on 
isothermal to the temperature at 
the external surface of the cable. 
2DB 
i= 
B?—1 
B*+1 


Then 


B*—1 
2D 





,B*—1 
2D \ 
where B= « ¢ log « (-— =-1 
ee 
Example:—D 100, R5, find the isothermal 
of half sheath temperature eleva- 
tion or © 0.5. 
Here 0.5 log « 79 
= 8,888 
@ = 22.79 centimetres. 
y = 102.6 “ 
2=22.65 “ 
——-_- 
TELEPHONE CHAT. 
Wichita Falls will soon be equipped with 
telephone service. 


The Southern Massachusetts Telephone 
Company is paying a quarterly dividend of 
two per cent. 


Supt. Ellis B. Baker has lost seven girls 
from his New Haven, Conn., exchange, 
through marriage. 


Considerable new underground work is 
being done by the Bell Telephone Company, 
of Canada, at Ottawa, Ont. 


General Superintendent Baker, of the 
Southern New England Telephone Company, 
has issued a new telephone directory of the 
State of Connecticut. He has incorporated 
various improvements, so that a subscriber 
can find what he is looking for at a glance. 
Each city is cut in on the margin of the 
local division, and the corner of each page is 
marked. The directory is also indexed. 


The large gang of workmen engaged in 
the construction of the long distance tele- 
phone between Columbus and Indianapolis, 
have reached a point in their western progress 
about 10 miles north of Dayton, O., pushing 
on towards Richmond, Ind. The line con- 
necting Cincinnati and Toledo is to cross this 
line at a point on the National road a mile 
east of the Miami river, where a transfer 
station is to be established. 


The gap in the new telephone line from 
Portland to Spokane, Wash., has been 
reduced to about 50 miles between Hood and 
Troutdale, but this section of the line is the 
hardest to build. The whole country isa 
mass of rock strata tilted on edge, in which 
every posthole has to be blasted, and the line 
will not be in operation all the way through 
until some time in October. Meanwhile all 
of the constructed line is in operation, and is 
proving a great convenience to the Columbia 
river towns. 

The California Title Insurance and Trust 
Company has recorded a mortgage of $750,- 
000 on the entire Pacific coast plant of the 
Sunset Telephone and Telegraph Company. 
The Sunset Telephone and Telegraph Com- 
pany say that loans have been negotiated by 
the corporation for the purpose of extending 
their system of long distance telephoning, 
and the above loan is said to have been 
secured for this purpose. The affairs of the 
company are in a very flourishing condition. 
—-_ 

Conductors and Conductors. 

The conductor on the electric car was 
annoyed by arustic couple who eyed him 
closely every time he came into the car. At 
last he felt compelled to speak : 

**What is it? What are you looking for ?” 
he asked of the young man. 

‘* Lookin’ for the insulator, Mister,’ 
the prompt response. 

‘“‘The insulator?” queried the puzzled 


conductor. 

‘*That’s what,” replied the unabashed 
rustic. ‘‘I seen it in the paper this mornin’, 
that all conductors on the electricity cars had 
insulators, and I wanted to see how you 
wore it, and if it fit.” 

Then it dawned upon the officials that 
there were conductors and conductors where 
electricity was a motive power.—Detroit 
Free Press. 
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Improvements in the Art of Cable 





Making. 
BY EMIL GUILLEAUME, MULNEIM, GER- 
MANY, AT THE CHICAGO MEETING 
OF THE MECHANICAL 


ENGINEERS, 


(Concluded.) 

The other alternative has been tried in 
various ways, Viz.: 

a. By filing beads of wood or ebonite or 
glass on the conducting wire. 

». By winding a line of thread or cord 
around the conductor in an open spiral so as 
to leave plenty of air-space between the 
windings. 

c. By serving the conductor with an open 
braiding of cotton thread, or cord. 

d. By interbraiding the several conductors 
with cotton thread, thus keeping them 





.—GERMAN 28-CorRE TELEPHONE 
CABLE. 


Fic. 1 


separate from one another by the thread 
and forming air-spaces between them. 

é. By providing air-spaces in the insula- 
ting material (mostly paper tape) by curling 
or frilling or perforating or embossing the 
same. 

J. By twisting a strip of non-conducting 
material about its own axis to form grooves 
or air channels in which the conductors lie. 

This last-named way of solving the 
problem is an invention of my firm (Felten 
& Guilleaume, of Mulheim-on-Rhine), whose 
patent lead cable, with paper insulation and 
air-spaces, has given the best results. the 
static capacity being reduced to 0.06 micro- 
farad per statute mile at a temperature of 60 
degrees Fahrenheit, whereas with other cables 
of the same proportions the capacity would 
be 0.48 microfarad with india rubber, 0.16 
microfarad with fibre insulation, and 0.08 
(lowest) with the ordinary paper insulated 
cables. Thus one can speak through a 
cable with paper and air insulation over a 
correspondingly longer distance with the 
same clearness of sound. This arrangement 
at the same time allows of the smallest 
diameter of the cable, and each core is easy 
to trace. 

Another important factor in judging of 
the value of a telephone cable is the absence 
of induction, the presence of which is the 
cause of the most annoying cross talk. The 
best and safest way of overcoming this diffi- 
culty will be the introduction of metallic 





Fic, 2.—FELTEN & GUILLEAUME’s LOCKED 

Wire CABLE SHEATHING. 
circuits, 7. e., to do away with earth connec- 
tion and provide two cores in the cable for 
each subscriber. However, this for one 
reason or another cannot be done in all cases, 
and where only single conductor cables can 
be used, provisions will have to be made to 
reduce the disturbing influence of induced 
currents toa minimum. This problem has 
been more or less perfectly solved in different 
ways, Viz.: 

a. It has been proposed to cross the cores 
at given intervals in the cable or in the cable 
joints, similar to what is done on aerial lines 
for the same purpose. This complicates the 
manufacture of the cables materially and 
attains the desired object, but imperfectly. 
db. Another way of making the cores cross 











one another at as near as possible a right 
angle has been proposed by twisting two 
cores together in very short windings. 

c. The same leading thought has been 
instrumental in the invention of the solenoid 
(Lugo) cables, in which a portion of the 
cores are wrapped round the others. 

d. The most effectual way of doing away 
with the annoying influence of induced cur- 
rents isa wrapper of tin foil around each 
core and the provision of one or more earth 
copper wires between the cores. 

The wrappers of tin foil collect the induced 
currents, and, as they are in metallic con- 
nection with one another and with the earth 
wires, the latter need only be connected to 
earth in order to remove the induced cur- 
rents. It must not be overlooked, though, 
that the wrapper of tin foil increases the 
static capacity. 

Worth mentioning is the 28-core telephone 
cable adopted by the German postal author- 
ities. This cable can be used as a single 
conductor as well as for metallic circuit. 
To that end the 28 cores are arranged in 
seven groups, each of four cores. ‘The con- 
ducting wires are insulated with impregnated 
fibre, and each core has a serving of tin foil. 
The four cores of a group are stranded 
around a non-insulated copper earth wire: 
These cables have given excellent results, 
and my firm (Messrs. Felten & Guilleaume, 
in Mulheim-on-Rhine) have recently con- 
structed telephone cables on the same prin- 
ciple with their patent paper and air insula- 
tion, a thin copper strip being inserted in the 
cross-shaped paper-stay to collect the induced 
currents and lead them off to earth. 

The safest way of preventing any annoy- 
ance by induced eurrents is, as said before, 
the application of metallic circuit; 7. ¢., to 
provide two lines in the cable for each sub- 
scriber. It has hitherto not been possible to 
more generally adopt metallic circuits on 
account of the cables becoming more volumi- 
nous and more expensive. With Felten & 
Guilleaume’s patent paper air-space cable, 
however, this difficulty is to a great extent 
removed; their metallic circuit cables are 
very compact and neither much more volu- 
minous nor much more expensive than the 
former single conductor cables, at the same 
time combining the lowest static capacity 
with an almost total absence of induction. 

The splicing of these cables is very simple 
and can be accomplished by any jointer 
accustomed to jointing paper cables, the 
operation being almost the same. 

Paper cables with air insulation are with 
equal advantage applicable to telegraphic 
service, only that all the dimensions of the 
conducting wire, cores and cable will be 
comparatively enlarged. The diminution of 
static capacity not only prevents, or, at any 
rate, lessens the transfer from one conductor 
to another—which so often is the cause of 
disturbances—but it also increases the speed 
of transmission, or, at equal speed, the dis- 
tance may be extended, thereby rendering 
the line more remunerative. 

Impregnated fibre and paper are largely 
used for electric light cables, especially since 
the introduction of alternate currents of more 
and more high tension. In this construction 
the insulating material must combine a great 
solidity with toughness and_ elasticity, 
qualities which no other materials possess in 
as high a degree. 

The choice of the paper to be employed 
is a delicate matter. In consequence of the 
great variety of paper produced, it is neces- 
sary to exercise particular care when select- 
ing paper for insulating purposes. The 
paper must have a low capacity and at the 
same time insulate well; it must also possess 
sufficient strength to stand the strain of the 
machines in covering the wires. A covering 
of paper in comparatively thin layers will do 
the needful; therefore paper insulation 
insures the smallest diameter of cable as well 
as a minimum weight and price. 

THE PROTECTING ARMOR. 

With gutta-percha and india rubber cables 
the armor or sheathing is intended chiefly to 
protect the cable core against mechanical 
injury. Submarine telegraph cables are 

sheathed with round galvanized iron wire. 
For deep sea cables it is important that the 
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size of the sheathing wires be reduced as much 
as possible while retaining a high tensile 
strength, and improvements in this direction 
have been made in the way of producing 
galvanized steel wire of very high breaking 
strain per square inch of sectional area. 

Until the last year or two, No. 13 gauge 
wire, with a breaking strain of about 60 
tons per square inch, has been employed for 
this purpose, but at the present time No. 14 
gauge wire, with upward of 85 tons per 
square inch, is in use, and even No. 15 
gauge wire finds employment. 

The wires are served with a special com- 
pound as a better protection against the 
injurious effect of sea water. The ravages 
of the teredo and other insects on gutta- 
percha cables have been successfully done 
away with by lapping the core with brass 
strip. 

With fibre and paper cables it is of utmost 
importance that the sheathing absolutely 
prevents the access of moisture. Therefore, 
these latter cables are invariably sheathed 
with lead, and the improvements which have 
been proposed in lead sheathing chiefly tend 
to having perfectly water tight sheathing 
which will retain its water tightness how- 
ever badly the lead cable is handled. 

As a protection against mechanical or 


Fic. 1.—Troprp’s PoRTABLE ELECTRO- 

HypDROGEN LIGHTER. 
chemical injury, a small percentage of tin is 
sometimes mixed with the lead, usually three 
per cent.; also in some cases a second lead 
sheathing is put on with an intermediate 
layer of compound between the two sheath- 
ings. 

Gutta-percha and india rubber cables are 
sheathed with lead only when they are used 
as leading-in wires and at stations. 

My firm have also introduced as a novelty 
the patent locked wire sheathing in con- 
nection with their submarine telephone 
cables with air spaces. Such sheathing will 
keep off any strain or pressure from the 
core, which is to say enclosed in a non-com- 
pressible tube. 

Electric light lead cables are often sheathed 
with galvanized wires and, in preference to 
other kinds of sheathing, with iron strip, 
which, if embedded in compound and with 
an external hemp serving, affords a most 
effectual protection. 

Remarkable advances have been made in 
the way of laying submarine cables and in 
the appliances and machinery engaged 
therein, also in the construction of conduits 
for underground cables in towns; but I do 
not propose to enlarge upon such, as it 
would make me step out of the limits of this 
paper and as there are numerous publications 
thereon at the disposal of those who take an 


interest in these subjects. 

A great deal more might also be said on so 
interesting a subject as cable making, but 
what has been said will suffice to show what 
has so far been achieved and to mark the 
way for further improvements. 
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A Portable Electro-Hydrogen Lighter. 

Mr. B. Tropp, of 101 East Ninetieth street, 
New York city, has just bought out the 
electro-hydrogen lighter illustrated here- 
with, and which is designed to provide a 
small, temporary light for cigar lighting and 
other purposes of like character. 

Fig. 1 gives a general view of the lighter, 
from which it will be seen that the apparatus 
is ornamental in design, as well as useful. 
The outside jar is a battery cell, which con- 
tains dilute sulphuric acid (one part of 
sulphuric acid to six parts of water and two 
ounces of bichromate of potash) as shown in 
the cross sectional view in Fig. 2. The car- 
bon electrode of the battery is shown at B, 
Fig. 2, and the zinc ats. The zinc is attached 
at the end of the gas tube a, the whole being 
within a gas tight vessel, with its opening at 
the lower end, and placed in the liquid after 
the manner of a porous cup. The tube a 
terminates at its upper end in a gas tip, and 
at H isa small hole which allows the accu- 
mulated gas within the inverted cup to 
escape into the upper part of the tube. 

In operation, the hydrogen gas given off 
at the zinc Jis collected within the inner 
inverted cell, and. as it accumulates in the 
upper part, and the pressure increases, the 
liquid is forced out of the inner cell until it 
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Fic. 2.—SEcTIONAL VIEW OF TROPP’s 
ELECTRO-HyDROGEN LIGHTER. 


reaches a level below that of the zinc, then 
the generation of gas ceases until some of 
that accumulated has been allowed to escape, 
when the same operation is repeated. 

On the outside of the jar. on top, but suit- 
ably enclosed, is a spark coil, F (Fig. 2), one 
terminal of which is connected to the carbon 
electrode in the battery ; the other terminal 
is connected with the contact pin L, which 
is insulated from the gas tube, to which it is 
attached at M. The lever P, being in metallic 
contact with the gas tube causes an electric 
spark to be generated when it is pressed 
down by the finger plate Pp, and contact is 
made with the contact pin L, and by the 
same movement the gas cock is opened, 
allowing the gas to issue from the small 
hole K, at the top of thetube. The electric 
spark occurring in the path of the escaping 
gas, the latter is ignited in consequence, 
burning with the hot blue flame character- 
istic of hydrogen gas. 

In Fig. 2, w is a supplementary zinc, 
which is depressed into the liquid in the cell 
when the lever P is pressed down. The 
object of this supplementary zinc was to 
establish an electric circuit, but it has since 
been found dispensable and it is not put on 
the latest form of apparatus. It is unneces- 
sary, because, when the gas cock is turned 
on once or twice, sufficient gas escapes to 
allow the liquid to rise in the inner cell toa 
sufficient height, to more or less immerse 
the zinc J, thus completing the circuit. 

It is claimed that the inner cell will hold 
sufficient gas to burn about 10 or 15 minutes, 
and the cost of the maintenance of the 
lighter is not over 10 centsa month. The 
outside cell is made in Flemish stoneware 
in blue and granite, and it hasacover of 
hard rubber, the exposed metal parts being 
nickel plated. 
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September 9, 1893 


The Intramural Elevated Electric Rail- 
way at the World’s Fair. 


AN INTERESTING EXAMPLE OF THE THIRD 
RAIL SYSTEM. 


The contract for the construction of the 
Columbian Intramural Railway, by which 
name this elevated electric railway is known, 
was awarded to the Western Dummy Rail- 
road Company, but the construction of the 
road, as well as the furnishing of the entire 
electrical equipment, was effected by the 
General Electric Company, which has suc- 
ceeded in erecting an elevated railway 
structure, which may favorably be com- 
pared with almost any other, although its 
construction presented problems never before 
met with in electric railway practice. The 
work of construction was begun on August 
3, 1892, and although much of it had to be 
done during the most severe winter known 
in many years, cars were in operation April 
20, 1893. The heavy 12x12 pine supports 
rapidly rose about the grounds, carrying 
heavy wooden traverses, upon which are laid 
two longitudinal ‘‘I” iron beams for each 
track. The road is double tracked, the 
service rails being spiked to cross ties laid 
upon the beams, with wooden stringers laid 
upon each side. 

Parallel to these service rails, between the 
two tracks, are four additional rails, similar 
in size and weight to those on which the 
trains travel. They are raised about twelve 
inches above the level of the service rails 
upon creosoted blocks of wood, acting as 
insulators, and serve as conductors for the 
current. The two rails nearest the two 
tracks carry the current for direct com- 
munication to the motors, the inmost pair 
serving as feeders. The feeder and each 
length of conductor rail are connected 
together by a well soldered connection. The 
returo circuit is completed by a careful 
bonding of each rail, and a connection to the 
iron longitudinal girders, which are also 
made part of the return. 

The line,consisting of 14,800 feet of double 
track and 1,900 feet of single track, was not 
laid out until after the work of construction 
had been begun on nearly all the Fair build- 
ings and many of them completed, and as it 
was desired that the structure be as unobstru- 
sive as possible, the line is necessarily cir- 
cuitous. 

The excessivesand numerous grades and 
curves render the test of the electrical 
machinery one of considerable severity. 
There is probably no elevated railroad in the 
world which has so many curves and grades 
as the exigencies of construction at the Fair 
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Its tremendous size precluded the possibility 
of its shipment complete to the Fair. The 
different parts were, therefore, shipped 
separately from the General Electric Com- 
pany’s works, and were put together for the 
first time in the power house itself. Some 
idea of the size and weight of this dynamo 
may be gathered from the following table of 
weights and dimensions : 


together by bolts, complete the material com- 
posing the armature core. 

The winding of the armature consists of 
copper strips 3144 inches wide by 44 inch 
thick, two turns to the coil. These are care- 
fully insulated from each other by mica, and 
each couple is inserted into one of the 348 
slots inthe laminated armature body, each of 
which is itself lined with a mica tube. The 
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house contains other engines and dynamos, 
They are: One Allis tandem compound, 
1,000 horse. power engine directly connected 
to two 400 kilowatt multipolar generators; 
one McIntosh & Seymour tandem compound, 
350 horse-power engine directly connected 
to a 200 kilowatt multipolar generator; 
one Greene tandem compound, 750 horse- 
power engine, connected by belt to a 500 
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Fic. 1.—View or INTRAMURAL RaiLway PassinG IN Front’ OF FisHeRtes Burtping, WORLD’s Farr, 


Ww eight of field magnets............ 80, 4 pounds. 
“8 APMATUTS......cccccccseove 73,60 

5 ** Commutator............. 12, "t00 ned 

= * Dynamo, complete... ...181,000 a 

a ‘* Shaft and hub...............56 tons. 

a © FP vccsccccocccccscess 85 
Diameter of generator.................. 15 ft. 0% in. 
Breadth of generator..........0seseee00+- _ 
Diameter of armature..........0..++ «++ 10 ft. 6 in. 
Breadth of armature............++++-+.- 3 ft. 3% in. 
Diameter of fly-wheel.............++se00+ 24 ft. 
Breadth of fly-wheel.............s+0.+-- 2 ft. 
Thickness of rim of fly-wheel........... 1 ft. 10 in. 
Diameter of commutator............++++ 7 ft. 6in. 
Diameter of shaft..........-....ee++00+ 2 ft. 


The machine has twelve poles, is com- 
pound wound, and is carefully insulated 
from the ground. The air space between 
the faces of the poles and the face of the 
armature is ;’; of an inch. 
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Fie, 2.—SwITCHBOARD IN INTRAMURAL RalLwAy PowER Hovse. 


have given to the route which this follows. 

The electrical equipment of the road is in 
every way of interest, not only to electrical 
and railway engineers, but also to the public, 
who are invited to visit the power house, 
and to request information upon all they see 
in connection with the operation of the road. 

In the center of the building stands the 
great 1,500 kilowatt electrical generator, 
coupled directly to the huge 2,400 horse- 
power Corliss engine. This generator is the 
largest ever constructed, and although it is 
rated at 1,500 kilowatt, or about 2,100 horse- 
power normal output, it can be operated to 
give 3,000 horse-power under emergencies. 


The armature is built up of sheet iron 
punchings set around a spider shrunk on 
the hub. This outer face of the spider is 
slotted, as are the inner faces of the arma- 
ture punchings, so that they dovetail 
together. Each circle of sheet iron is care- 
fully insulated from the preceding one, 
except at one point, and this results in giving 
to the armature a spiral construction. Not 
less than 17,200 pieces of sheet iron, weighing 
52 tons, were used to build up the nine sheet 
iron sections, separated from each other by 
eight brass open rings, resembling spoked 
wheels, which serve for ventilating pur- 
poses. Two four-ton cast iron washers, held 


strips are held in place by means of a 
wooden wedge. The side connections are 
then riveted and soldered to the strips and 
are brought down to the massive copper 
commutator. There are 12 brushes, which 
are manipulated by means of a hand wheel 
actuating a gearing concealed beneath the 
floor of the power house. 
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kilowatt multipolar dynamo; and lastly, 
one Lake Erie vertical engine of 1,000 horse- 
power, directly connected toa 750 kilowatt 
multipolar generator. 

One of the most interesting facts in this 
connection is that the last named engine and 
dynamo operated for some little time the 
entire 12 trains on the road for the whole 








Fie. 8.—Contact SHor Usep WITH THE THIRD Rati. System, 


The engine is a cross compound Reynolds- 
Corliss, constructed by E. P. Allis & Co., of 
Milwaukee, and hasa capacity of 2,400 horse- 
power. Its two cylinders are set on each side 
back of the generator, the high pressure cylin- 
der having 32 inches diameter and the low 
pressure 62 inches. Each crank disk is 7 
feet 4 inches in diameter, one at each end of 
the shaft, and the length of the stroke is 5 


18 hours of daily service—the other engines 
being shut down. 

The switchboard is made of enameled 
slate framed in mahogany, and is a striking 
feature in the installation. It is composed 
of five panels, one for each machine, 
each panel containing all the instruments 
necessary for the control of the machine to 
which it belongs, 7. ¢., triple pole switches, 




















Fic. 4.—Type or Motor Usep on INTRAMURAL RaAILway. 


feet. The fly-wheel is built up io ten 
sections, bolted together by dumb-bell 
shaped pieces. - is clutched to the shaft 
by a special clutch 

Besides the 1, 500 kilowatt generator and 
the 2,400 horse- -power engine the power 


shunt rheostats, ammeters, automatic cir- 
cuit breakers, lightning arresters, lightning 
switches, etc. The circuit breakers are of 
the new design of the General Electric Com- 
pany and are provided with automatic reset- 
ting devices which close them electrically. 
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With this electrical reset, all or any desired 
number of circuit breakers in the station can 
be reset at once. The generators are adjusted 
so torun in perfect harmony as exactly to 
divide the load in proportion to their relative 
capacities—a nice problem with generators 
of such varied sizes and types. 

The electrical machinery in the Intramural 
power bouse has been chosen as a fair repre- 
sentation of the work done in the past year 
by the General Electric Company, and they 
have represented there the smallest, the 
largest, and some intermediate sizes of their 
efficient direct coupled machines. 

The boiler plant consists of ten 300 horse- 
power boilers. These are fired by petroleum 
oil, piped direct from Lima, O., to special 
tanksin the Fair Grounds, and supplied tothe 
combustion chamber through 2-inch pipes 
and the usual burners. The amount of fuel 
oil used in June was over eighty thousand 
gallons. 

The transportation service is effected by 
trains running at four minute intervals, each 
train consisting of a motor car and three 
trailers; the trains weighing 63 tons each, 
seating 280 people and the cars being: of the 
same length as those generally used on 
elevated roads—about forty-five feet from 
end to end. The weight of these trains, as 
compared with a train drawn in the usual 
way by a locomotive, shows a saving of 
about 20 tons dead weight. 

The cars are open, with doors in each side 
opening at the seats. By means of a lever 
at the end of the car, all the doors are 
opened or closed simultaneously, and one 
man opens the doors of two cars. Thus 
three men only—one motorman and two 
conductors, suffice to operate the train, 
where five would be required in ordinary 
steam elevated service. 

The motor cars and trailers are each 46 feet 
long. The motor cars are equipped with 
four General Electric 2,000 motors of the 
single reduction four pole type, one on each 
axle. These are the most powerful railway 
motors yet constructed, developing 133 
horse-power each. They are geared for a 
speed of 30 milesan hour. The.electricity is 
taken from the conductor rails by means of 
a sliding shoe contact which takes the place 
of the small whee) at the end of the trolley 
pole, employed on surface electric railroads. 

The motors are controlled by a series 
parallel controller of special type, operated 
by an ingenious compressed air mechanism. 
The motors are connected up in a novel 
way. When the car is started the four 
motors are in series, then two in series and 
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used on locomotives, but operated by an 
electric motor. 

At night the cars and stations are beauti- 
fully illuminated by incandescent lights, the 
current for which is taken from the con- 
ductor rail; and the road is fully protected 
from possible accidents by a block system 
operated by a current of electricity, also taken 
from the same source. 





cut each year, are two important factors that 
the telegraph people have to face. 

The only pole worth setting that grows in 
Maine is a cedar, and these, if well set and of 
good size, will last a Jong time. Some on 
the line between Bangor and Calais have 
been in use over 40 years. The only trouble 
with a cedar is its brittleness in frosty 
weather. 
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ELECTRIC RAILWAY AND POWER 
NOTES. 
The electric railway between Troy and 
Piqua, O., has been completed. 
The Lithia Springs, Ga., Electric Rail- 
way Company has secured an extension of 
time in which to build its road. 
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Fic, 5.—AssEMBLY DRAWING oF 1,500 KrLowaTT GENERATOR FOR INTRAMURAL RAILWAY. 


As an example of the operation of the road 
it may be mentioned that it carried over 
63,000 passengers on July 4, without any 
special effort. The cost per passenger car- 
ried is probably less than the cost on steam 
elevated roads. The actual figures are in 
preparation and will be forthcoming shortly. 
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Looks Like a Pole Famine. 


Telegraph and telephone companies are 
becoming not a little alarmed at the rapid 


A large pole, if filled with frost, will 
snap like a pipe stemif any sudden thaw 
strikes it. 

The supply of cedar has become so short 
that cf late years a large number of chest- 
nuts from Massachusetts have been used. 
They cost a good deal of money, but are 
very handsome and durable. Some idea of 
the cost of poles can be had when it is 
known that the cost of wire and labor is 
equalled by the cost of the polesalone. A 
good chestnut 32 feet long is worth from $3 





Fic. 6.—INTRAMURAL Ratiway 1,500 KiLowatt MuLtipoLaAR GENERATOR.—LARGEST IN THE WORLD. 


two short circuited, then the four in series 
of two pair of motors each in multiple, then 
two in multiple and two short circuited and 
finally allin multiple. By this method the 
trains are started smoothly and without jerk, 
and the speed is imperceptibly increased. 
Air is furnished to the controller and to 
the air brakes, which are fitted to each train, 
by an air compressor pump, similar to that 


depletion of material for poles. Formerly, 
when poles carried but one or two lines of 
wire, very small poles could be used, but 
now nothing less than a pole 32 feet tall and 


eight inches through at the top end is avail- 
able, and the supply is getting very limited. 
The rapid consumption by telephone lines of 
small poles, and the thousands of new poles 


to $4, and they are scarce at these figures. 
Just what will be used for poles in the 
future isan important question. Cedar is 
the only wood grown in Maine that will last 
long enough to pay for setting. 

With such an increased demand for chest- 
nut poles they are likewise being cut off at 
half their growth, and they, too, are not to 
be available but a few years. 


The Quincy, Mass., Street Railway Com- 
pany will start the engines at its new power 
station at Quincy Point, the first of October. 

The City Council recently gave the 
General Electric Railway Company six 
months in which to build an electric street 
railway in Belleville, Ind., but conditioned 
that they must expend $10,000 on the tracks 
within 60 days. 

Work is progressing on the new power- 
house at the Naval Academy, at Annapolis, 
Md., for which the foundation was laid some 
days ago. It will contain eight boilers to 
furnish steam for heating the buildings and 
for electric lights. 


Work on the Green Bay and Fort Howard, 
Wis., electric railway has been suspended, 
owing to a lack of funds. The road was 
almost finished, but the men have not been 
paid for three weeks, and the promotors of 
the enterprise cannot raise the money to 
go on. 


Adam Cochrane, electrician of the Lowell, 
Mass., Electric Railway Company, has 
resigned to accept a position with the 
Eastern Electric and Storage Battery Com- 
pany. Mr. Cochrane’s associates presented 
to him a handsome gold watch as an evi- 
dence of their appreciation. 


The Olcott stage to-day furnished a good 
argument for an electric road to the lake. 
No less than 19 persons wanted to go down, 
and there was only room for half that 
number.—Lockport, N. ¥., Union, 

Here’s a chance for some one to build an 
electric railway to carry 914 persons. 


The Chicago General Railway Company 
is about to have its stock listed on the 
Chicago Exchange. This company was 
organized last December for the purpose of 
leasing the Twenty-second Street road, and 
has a capitalization of $3,000,000. Five 
hundred thousand dollars of this stock will 
go to the West and South Towns Company, 
and $2,500,000 will remain in the treasury 
to be used in making extensions of the 
Twenty-second street electric system, includ- 
ing a down-town terminal, a branch to the 
stock yards, and possibly an extension to 
Lincoln Park from the down-town terminal. 
The conditions of the lease of the West and 
South Towns Street Railway to it are 
a guaranteed dividend of 6 per cent., the 
payment of interest on the outstanding 
bonds of the company, and the issue of a 
share of general company stock to the holder 
of each share of the West and South Towns 
Company stock. 








